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NEW YORK, SATURDAY, 


The editor is always glad to receive for examination ilu cated 
articles un subjects of timely interest. If the photogra. . are 
sharp, the articles short, and the facts authentic, the coutr uations 
will receive special attention. Accepred artuctes will be paid tor 
at regular Space rates, 


THE NEW CUNARDERS. 

The preliminary work, looking to the determination of 
the dimensions and the character of the motive power, 
of the transatiantic liners which are to be 
built for Cunard Company has progressed so far, 
that enabled to announce authoritatively 
the 
ships. 


two great 
the 
are 


we now 


leading characteristics of these two remarkable 
As regards dimensions, it may be stated that the 
new vessels will be so large as to completely dwarf even 
an Kaiser 
considerable 


100 


“Deutschland” 
will be a 


such huge vessels as the 
Wilhelm 11." While there 
increase in the length, the 
feet longer than the “Kaiser 
look to the increase in beam and draft to account for 
of 40,000 tons which the 
the fast liners, the “Kaiser 
with a beam of 72 
The new Cunarder, how- 
less than 80 feet and a 
feet, and the 
these dimen- 


new boats being abit 
Wilheim II.,” we must 
the enormous displacement 
new ships will reach. Of 
Withelm I1.” broadest, 
while her draft is 29 feet. 

ever, will have a beam of not 
minimum draft of between 34 and 35 
length over all 800 feet. 
sions it will be seen that the ratio of beam to length is 


is the feet, 


will be From 
larger than has marked the more recent transatlantic 
ships. Tank have shown that 
for these vessels the best speed lines can be obtained 


experiments, however, 
with the proportions given above 

In view of the fact that the 
urged that the time was ripe for the introduction of 
are 
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the steam turbine into the transatlantic we 
that 
installed in 


service, 


gratified to be able to state there is possi 
bility of turbine these ves- 
sels in place of the usual reciprocating engines. The 
matter has progressed so far that a special commission 


has been appointed to investigate the whole question of 


every 


engines being 


of the steam turbine, and to advise as to 
its suitability for the new ships. The British Admiralty, 
which was invited by the Cunard Company to assist in 


the economy 


the proposed investigation, have nominated as their 
representative the Deputy Engineering Chief of the 
Navy, together with the secretary who served on the 


Naval Boller Committee, which has recently been carry- 


ing out such extensive and 


merits of the 


widely-known tests of the 


water-tube boiler. The Commission also 
includes the General Manager of the Cunard Company, 
the 


several 


Lioyvds besides 


the 


Engineering Surveyor of Registry, 


engineers of leading shipbuilding 
Britain. The 


exhaustive series of 


eminent 


firms in Great Commission will carry 


out an trials, to determine the 


question of the steam consumption or fuel economy 
of the steam turbine when fitted to merchant ships. 
The results of the Admiralty trials of the new tor 
pedo boat destroyer “Velox,” which carries the Parsons 
steam turbine, will be placed at the disposal of the 
company, and it is probable that special trials of the 
steam turbine passenger ships that* have lately been 


constructed for the Channel service will be carried out 
for the benefit of the 

The determination to consider seriously 
tion of 


prompted by 


Commission 

the installa 
turbines on vessels has been 
the universally 
the turbine passenger vessels now in service, and also 
by the difficulty of securing shafting of 
the great size that would be necessary to transmit the 
total horse power of from 70,000 to 75,000, which will 
probably be indicated on these vessels when they are 
being pushed to their maximum speed. The leading 
firms, both In Great Britain and Germany, that manu- 
facture steamship shafting, have expressed themselves 
as fully alive to the difficulty of finding satisfactory 
reciprocating engine shafting that would transmit 25 
000 horse power per shaft, the largest power that any 
shafting is at present called upon to transmit being 
about 18,000 horse power. By the use of the turbine, 
with fts high rotative speed, the dimenstons of the 
shafting would, of course, be proportionately reduced, 
with well-known beneficial results, Another powerful 


these important 


good results obtained on 


satisfactory 
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argument in favor of the turbine has been the fact that 
while reciprocating engines of the size necessary would 
19,000 tons weight of machinery, the to 
necessary, were turbines used, would be 
only about 7,000 tons. Consequently, the size, the dis- 
placement, and cost of the ships could be reduced by 
3,000 tons without affecting their revenue-earning ca 


call for about 


tal weight 


pacity; for the passenger accommodation would re 
main the same. Furthermore, in view of the fact that 
steam turbines of 10,000 indicated horse pcwer are 


now being built on the Continent under a guaranteed 
steam consumption of than 9 pounds per indi- 
cated horse power, it will be seen that the great saving 
in weight and space due to the use of turbines can 
reasonably be expected to be made without any sacri 
fice of steam economy. Even if we admit that recipro 
eating and turbine engines would exhibit the 
same steam economy, the turbines would show a great 
reduction of oil consumption and repairs, both 
items in the engine room of the high-speed 
while there would be a considerable reduction 
staff This is 
even in small 


less 


about 


costly 
liner; 
in the 
necessary of engineers. proved by the 
fact that the 
ers “Queen” and “Brighton,” 


2,000 tons displacement, 


Channel steam 
which are of more 
than there are three fewer en- 
gineers required in each engine room than would be 
earried if the engines were of the normal type. 

The report of the turbine commission, which will be 
delivered probably within a couple of months, promises 
valuable documents of the kind 
As to the speed 


relatively 
not 


to be one of the most 
that have recently been made public. 
of the new ships, there will be a call for 25 knots sus- 
with probably a trial of 26 
The size of these vessels, the 
enormous momentum which they will run- 
ning at full speed, will render them comparatively in- 
dependent of adverse weather; and it is quite within 
the range of possibility that a ship leaving New York 
at 10 o’clock on Saturday morning will be in the 
Mersey early in the afternoon of the following Thurs- 
day 


tained sea speed, speed 


knots per hour vast 


have when 








a a oe 
STEEL-CONCRETE CONSTRUCTION. 

A most important addition to the list of available 
building and structural materials, and one that is 
making rapid headway in favor, is the combination of 
whose introduction and 
credited to French engineers. 
The reputation of concrete as a building material ‘s 
almost as old as history itself; but although this ma- 
terial is admirably adapted for structures in which 
the stresses to which it is subject are chiefly those of 
compression, it has always that its 
lack of tensile strength placed a strict limit upon its 
Thus, it is a most excellent material for 
foundations, retaining walls, and pavements, and for 
monolithic construction in the building of breakwaters 
and other subaqueous work, and in the construction of 
great dams. When it comes to using con- 
crete for structures that are subjected to a transverse 
indeed any stress but that of direct com- 
the material altogether unsuitable. 
the upper half of a concrete beam 
might have ample strength to resist compression, its 
lower half, unless the section were made of an im- 
possible bulk, would fail for lack of tensile strength. 
The French however, very cleverly 
overcome the difficulty by a judicious incorporation of 


steel. and concrete, successful 


exploitation is to be 


been recognized 


usefulness 





reservoir 


stress, or 
pression, becomes 


Thus, although 


engineers, have 
steel rods or other structural steel shapes within the 
that the finished mem- 
portion of it that is subject 
the case of a beam, or 
of an unsupported floor surface, the steel rods are 
laid in place near the under surface, and the 
crete mass is then formed in around them, the propor- 
tion of the section of the steel to the concrete being 
calculated to bring the tensional strength of the con- 
crete up to the required point. The frictional con- 
“bond,” the steel and concrete is 
where the work is properly done, at several 
pounds per square inch, and the result has 
eminently satisfactory. In the 
arch bridges, it has been found possible 
such a reduction in the thickness of the arches 
that a steel-concrete arch compares favorably in light- 

grace of appearance with an all-steel arch 
The new construction is finding a wide variety 
and reinforced concrete columns are now being 
used in active competition with all-steel columns in 
building construction. A notable instance of the great 
utility of the system is found in our own Rapid Tran- 
sit tunnel in New York, where the method of building 
the walls and roof of I-beams with concrete arches turn- 
ed in between, has given way to a new type of steel- 
concrete work in which the walls are finished off with 
plane surfaces. The cost of materials is considerably 
less, and, because of the simplicity of the system of 
erection, there is necessarily a great saving in labor. 
The new construction is one of the most Interesting 
that has been introduced of late years into general 
engineering and building work, and there is no doubt 


mass of concrete, in such a way 
that 


Thus, in 


ber is reinforced in 


to tensile stresses. 


con- 


tact, or between 
estimated, 
hundred 
been proved to be 
building of 
to make 
ness and 
bridge 
of uses, 
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the 
certain 


will 


steel 


serve to break 
held in 


that it 
which 


practical monopoly 
has lines of engineering 
construction. 
om + 
NEW FIELD GUN FOR THE BRITISH ARMY. 

There is to be introduced into the British army, to 
replace the types already in vogue, a new field gun, 
the features of which are accelerated quick firing, effi- 
When the number of 
batteries was increased some time ago, the new Ger- 
as it was con- 
These guns, 
They were 


ciency, strength, and mobility. 


was adopted, 
was the best 


man quick-firing field gun 
sidered that it 
however, have proved a miserable failure. 
accurate enough so far as their actual shooting was 
concerned, but they sufficiently quick-firing 
in the sense in which quick firing is at present im- 


in existence. 


were not 


plied, and they were of too light construction. Break- 
downs were frequent with the gun carriages, and they 
had practically to be rebuilt at the government ar- 
senal before they were fit for hard service. a 

A short while ago the British War Department se- 
cured two of the most recent field guns now used in 
the French army. Modifications were carried out and 


improvements effected to adapt them to the exigencies 
of the British army, and from the experiments that 
have earried out upon the government proving 
grounds, they have proved eminently successful, and 
superior to any other quick-firing field guns used by 
other countries, with the exception of France. 

The weapon possesses four salient features in 
its design: the improved breech action, increased 
range, greater rapidity of fire, and perfect absorption 
of the recoil. The extreme range is 10,000 yards, and 
the rapidity of fire is 29 rounds per minute. Owing to 
the improved time-fuse that has been devised, shrap- 
nel fire is now rendered effective at a range of 6,400 
yards, which is a tremendous advance upon any field 
gun in use in the British army at the present time. 
The interrupted screw principle in the old type of 
breech action has been entirely dispensed with. The 
old threaded, coned steel breech block necessitates in- 
tricate and delicate mechanism in order to cause it 
to work efficiently, and furthermore requires skillful 
manipulation in the insertion of the shell to prevent 
the burring of the thread. This care impeded celerity 
in loading and firing to an appreciable extent. The 
new breech is that invented by Col. Deport of the 
french artillery, and in the place of the threaded 
cone block, there is a plain steel disk swinging on a 
pivot, and operated by a system of levers and ratchets. 
A crank handle is connected to this steel disk, and 
when this is pulled, the disk slides round upon the 
admitting the insertion of the projectile into 
the bore, while a reversion of the opening action closes 
the breech ready for firing. Directly the disk swings to 
and the an automatic fires the 
gun This is a simple contrivance, and expe- 
dites the rapidity of discharge to a very marked ex- 
tent, as the whole operation of loading and firing can 
be accomplished in about two seconds. At a trial of 
this weapon in the French army, a gunnery detach- 
ment fired eight rounds in fifteen seconds, and thirty 
have been discharged in the space of one 
minute by expert gunners. Another advantage of this 
system in the fact that if it is desired to main- 
tain a slow rate of firing, it is only necessary to throw 
the automatic firing mechanism out of gear, which 
operation is effected by a simple device, and the gun 
is then fired in the orthodox manner by the pulling of 
a lanyard, which actuates the striker. When the shot 
has been fired, as the breech is opened, an extractor 
into action, grips the cartridge remaining in 
and jerks it out, so that the gun is ready 
for the immediate insertion of another charge. Fixed 
ammunition, consisting of the an‘ shell 
joined in one piece, is employed for this weapon. 

The hydro-pneumatic brake for the absorption of 
the recoil is also utilized. This mechanism comprises 
two almost vertical pistons, which are partially filled 
with a mixture of glycerin and water. When the gun 
is discharged, it rises under the force of the shock, and 
in doing so the mixture in the pistons, 
a certain amount of air which serves as a buffer or 
cushion, is forced through smail holes in the piston 
head, and the resistance offered to the liquid, to- 
gether with the weight of the weapon itself, is such 
that the shock of the recoil is entirely absorbed. After 
the shock has been thus taken the gun returns to its 
normal position for loading and firing again. The ad- 
vantage of this system is that the gunnery detach- 
ment need not retire from their positions during the 
moment of firing, but can maintain their ground with 
absolute safety. By this means no loss of time in 
loading is incurred. 

The government war authorities have carried out 
most severe trials with this weapon, but so success- 
fully has it emerged from the ordeal, that the field 
artillery batteries are to be equipped with it at once. 
Furthermore, owing to the unique suecess of the 
breech mechanism, an effort will be made to adapt 
it to the requirements of the heavy guns carried on 
cruisers and battleships. 
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THE DEATH OF PROF. R. H. THURSTON. 

Prof. Robert H. Thurston died suddenly on October 
25, at the age of sixty-four. Cornell University has 
lost one of the most distinguished members of its fac- 
ulty, and the country one of its foremost mechanical 
engineers. 

Even in early childhood he exhibited those tastes 
for applied sciences which later he developed to so 
remarkable a degree. He may be said to have been 
born an engineer. His father was a steam-engine 
builder of some note; and from him Dr. Thurston re- 
ceived his early training in steam engineering. He 
graduated from Brown University in 1859 with the 
degree of Bachelor of Philosophy. When the war 
broke out in 1861, he joined the Engineer Corps of 
the United States Navy, and served with distinction 
throughout the entire conflict. From 1866 ,to 1871 he 
occupied the chair of Natural Philosophy at the 
United States Naval Academy. Subseqfiently he be- 
came Professor of Engineering at Stevens Institute, 
where he remained until he received a call to Cornell 
in 1885. 

Sibley College of Cornell University, as we know it 
to-day, is peculiarly the work of Dr. Thurston. In 
1886 the number of its graduates was but eight; in 
1903 it was about one hundred and twenty. For a 
foundation and main cornerstone he found the admir- 
able work which had been done up to that time, chiefly 
under the direction of Prof. J. L. Morris. There re- 
mained, however, the superstructure of professional 
and graduate courses in the main lines of mechanical 
engineering and in its important specially differenti- 
ated branches. To the great work of planning and 
constantly elevating and improving these curricula he 
devoted his best thought and effort for the last 18 
years, the period of his life richest and best in ma- 
ture thought and judgment, and without abatement in 
vigor and freshness of mind. In a real sense, the 
college may be regarded as a monument to the organ- 


* izing skill of Dr. Thurston, and a realization of his 


high ideals of engineering training. He found Sibley 
College in difficulties of various sorts; he left it one 
of the foremost engineering schools in the country. 
Readers of this journal will remember him as a 
writer whose limpid style lent a peculiar charm to 
his papers. He had a happy faculty of expressing him- 
self with a lucidity that is only too rarely found in 
present-day technical writing. Of the twenty volumes 
which he wrote, the more important are his “Manual 


of the Steam Engine,’ “Manual of Steam Boilers,” 
“Engine and Boiler Trials,” “History of the Steam 
Engine,” and “Materials of Engineering.” His pub- 


lished professional and scientific papers number nearly 
three hundred As an inventor Dr. Thurston was 
known for his magnesium burning lamps, army and 
navy signal apparatus, various forms of testing ma- 
chines for iron and other metals, some improvements 
on the steam engine, and various scientific and engi- 
neering apparatus. In scientific research his most note- 
worthy work was done in investigating the commercial 
economy of the steam engine, and in determining the 
useful qualities of various alloys. 

The Editors of the Screntiric AMERICAN recall him 
as a friend- whose sympathetic and kindly personality 
and whose vast fund of technical knowledge made him 
a more than welcome visitor. 
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THE HEAVENS IN NOVEMBER. 


BY HENRY NORRIS RUSSELL, PH.D. 


It is obvious that, when a planet has well-defined 
permanent markings on its surface, its period of rota- 
tion can best be determined by observation of these. 
But Mars and the Moon are the only bodies in the 
solar system which have easily-visible markings of this 
sort. It is for this reason that they are the only bodies 
in our system (besides the Earth itself) whose periods 
of rotation are known to a high degree of precision. 

Jupiter and the Sun show conspicuous markings, 
but they are not permanent—though the “great red 
spot” on Jupiter has lasted a good many years. Dif- 
ferent spots, however, both on Jupiter and on the Sun, 
are found to have different periods of rotation. In 
fact, the sunspots show a steady increase in their 
period as we go from the solar equator toward the 
poles, while each of the principal “belts” of Jupiter 
has its own peculiar time of rotation, the equatorial 
belt moving most swiftly. In these cases we cannot be 
Sure which of the markings that we see, if any, rep- 
resent the true rotation period of the main mass of 
the interior. 

The other planets are much more untractable. Mer- 
cury, to be sure, has shown to the keen eye of Schiap- 
arelli a few faint but permanent markings, which seem 
to show conclusively that he keeps always the same 
face to the Sun, and consequently rotates once in 88 
days. But Venus, Uranus, and Neptune show no 
Markings at all, and Saturn rarely has any that can be 
used to determine his rotation, On rare occasions, 
however, a mark appears. 

The first notable instance of the sort was in Decem- 
ber, 1876, when Prof. Asaph Hall observed a bright 
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spot near Saturn’s equator. It was found to have the 
rotation period of 10h. 14m. 

A conspicuous white spot appeared on the planet 
this year, in the “north temperate zone,” to use a term 
of ordinary geography. 

It was discovered by Prof. Barnard at the Yerkes 
Observatory on June 15, and has since been followed by 
many observers. It is oval in form, some fifteen or 
twenty thousand miles long by about two-thirds as 
broad, and has gradually been fading away. Its per- 
iod of rotation is about 10h, 38m. 

The difference between the rotation period of this 
spot and that of the one seen by Prof. Hall is rather 
surprising. Both were too well observed to admit any 
doubt as to the facts, and it seems clear that on the 
surface of Saturn, as well as of Jupiter, there must 
be currents of matter moving with different velocities. 
But as the diameter of Saturn is over 70,000 miles, a 
simple calculation shows that the two spots, if they 
both existed at once, would move past one another on 
the planet’s surface at the rate of 1,600 miles an hour. 
How the currents on the planet’s surface can have 
such great speed is rather puzzling. No satisfactory 
explanation has yet been offered, at least so far as 
the writer is aware. But what shall we do in the case 
of the remaining planets, which show no markings at 
all? How can we get any idea how rapid their rota- 
tion is? 

One answer is afforded us by the spectroscope, by 
taking advantage of the well-known principle that the 
lines in the spectrum of a body which is approaching 
us are shifted toward the violet, while if it is receding, 
the lines are displaced toward the red. (Though the 
planets do not shine by their own light, the same 
principle applies to the light which they reflect.) 


THE LATE PROF. RB. H. THURSTON. 


Now suppose that we take a photograph of a planet’s 
spectrum, arranging the slit of our instrument parallel 
to the planet’s equator. Then, if the planet is in rota- 
tion, the light at one end of the slit will come from 
one edge of the planet, say the one that is moving 
toward us, while the other end of the slit will get 
light from a part of the surface that is receding 
from us. It follows that the lines in the photographed 
spectrum will be shifted toward the violet at one end 
and toward the red at the other; in other words, they 
will cross the band of spectrum obliquely instead of at 
right angles. Other things being equa!, the amount 
of tilt of the lines is proportiong] to the speed of the 
planet’s rotation. 

By this method the rotation ‘period 6f Saturn could 
be obtained at any time indeperffent of the infrequent 
markings on his disk, and, in fact, its first use was to 
investigate the rotation of Saturn’s rings, as has al- 
ready been told in these columns. 

Recently the same thing has been done for Venus. 
Some results published a couple of years ago by Dr. 
Bilopolsky, of Pulkowa, seemed to indicate that Venus 
rotated in about a day. But this summer there has 
appeared an account of a long and very careful series 
of observations made at the Lowell Observatory, in 
Arizona, with a very powerful instrument, which show 
no sensible evidence of any rotation, and demand for 
their explanation a period of rotation at least some 
weeks in length. So the evidence is at present in favor 
of a long rotation period for Venus. The theory that 
she always turns the same face toward the Sun, and so 
rotates once in 225 days, seems as likely as any. 

In the cases of Uranus and Neptune, it is difficult, 
if not impossible, to apply the spectroscopic method, 
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on account of the faintness of their light. Besides this, 
Uranus is at present in a position where his pole is 
turned almost directly toward us, so that, if there 
were any markings on his surface, we would see them 
simply turn round and reund like a wheel, scarcely 
approaching us or receding from us at all. The spec 
troscopic method therefore fails. However, there is 
still another method that can be used, depending upon 
the mathematical theory of the motion of their satei- 
lites. 

If a planet is perfectly spherical, the point in the 
orbit of any satellite where it comes nearest to the 
planet will remain fixed, but if the planet is flattened 
at the poles, this point of nearest approach will move 
slowly round the orbit, at a rate depending upon the 
amount of flattening of the planet. Now the amouni 
by which the planet is flattened at the poles depends 
on its rate of rotation. As the elevation between the 
two involves also the distribution of density in the 
interior of the planet, we cannot derive an exact value 
of the rotation period from the flattening; but we can 
get a pretty good idea of its magnitude. 

In a recent paper, Prof. Bergstrand, of Upsala, has 
made a study of the orbit of one of the inner satel- 
lites of Uranus. He finds that the point where the 
satellite comes nearest the planet is actually in mo- 
tion, and comes to the conclusion that it is probable 
that Uranus is flattened at the poles by about 1-17 
(more or less) of his whole diameter, from which it 
would follow that the planet's rotation period is about 
twelve hours. 

A similar investigation of the satellite of Neptune, 
made some three years ago by Prof. Brown, of the 
Naval Observatory in Washington, led to the conclu- 
sion that Neptune is also perceptibly flattened at the 
poles, and that its period of rotation is some fifteen 
hours, more or less. 

THE HEAVENS. 

The brilliant constellations of winter are now return- 
ing to our skies. At our usual hour—9 o'clock on the 
15th—Orion, the finest of them all, bas just risen in 
the east. Gemini is north of him, and also low down, 
Taurus and Auriga are above these two. Perseus and 
Cassiopeia lie in the Milky Way above Auriga, and 
Andromeda and Pegasus extend toward and beyond 
the zenith. Cygnus, Aquila, and Lyra brighten the 
western sky. 

The southern constellations are dull—Eridanus tin 
the southeast, Cetus due south, and Aquarius and Cap- 
ricornus west of it; but the bright star Fomalhaut, 
and the still brighter planets Jupiter and Saturn, di- 
versify the southwestern sky. 

The Great Bear and Draco are below the pole, and 
not very conspicuous. 

THE PLANETS. 

Mercury is morning star until the 2ist, when he 
passes through superior conjunction—almost literally 
behind the sun—and becomes an evening star. He is 
visible for the first few mornings of the month, rising 
more than an hour before the sun, but he does not re- 
main in sight for more than about a week. . 

Venus is morning star in Leo and Virgo, and {s ex- 
ceedingly conspicuous. On the 28th she reaches her 
greatest elongation west of the Sun, 46% degrees. All 
through the month she rises before 4 o’clock. On the 
morning of the 15th she is in conjunction with the 
Moon. At 10 o’clock she will be almost above the 
Moon, at a distance of about two degrees—four times 
the Moon’s diameter. This is a very good time to look 
for her by daylight. 

Mars is still an evening star, but, being very far 
south in Sagittarius, he is far from prominent. He 
sets at about 7:30 P. M. in the middle of the month. 

Jupiter is conspicuous in the early evening. He is 
in Aquarius, and comes to the meridian at about 7:30 
on the 15th. Those who have telescopes of any size 
can see an interesting sight on the evening of the 
24th, when his first and fourth satellites are eclipsed 
or occulted behind the planet, and the third satellite 
transits in front of it. 

Saturn is evening star in Capricornus. He sets at 
about 11 P. M. on the Ist, and 9 P. M. on the 30th. 
Uranus is in Ophiuchus, too near the Sun to be seen, 
Neptune is in Gemini, and comes to the meridian at 
3 o'clock in the morning on the 15th, too late for con- 
venient observation by amateurs. 

THE MOON, 

Full moon occurs at midnight on the 4th, last quar- 
ter at 10 P. M. on the 11th, new moon at midnight on 
the 18th, and first quarter at 1 A. M. on the 27th 

The Moon is nearest the Earth on the 10th, and far- 
thest away on the 25th. She is in conjunction with 
Neptune on the 8th, Venus on the 15th, Mercury on the 
18th, Uranus on the 2ist, Mars on the 22d, Saturn on 
the 24th, and Jupiter on the 27th, None of these con- 
junctions is remarkably close. 

About 11 o'clock in the evening on November 6 
the Moon passes close to the bright star Aldebaran. 
As seen from the northern part of the United States, 
she will actually occult the star for a short time, but 
observers in the south will see her pass clear of it, 

Cambridge, England. 
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SOME POWERFUL ENGLISH EXPRESS LOCOMOTIVES. 
Although the awakening of the British locomotive 
essity of turning out 


builder to the ne more power 


ines has come rather late, there is no denying 


and very radical change is taking 


ful eng 


at a remarkable 


place in this respect in locomotive practice in Great 

Brital During the past two decades the weight of 

rains in Great Britain has increased very much faster 
in the size and power of the engines. This is proved 
the fact that the most 


trains 
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work over the Caledonian Railway, which forms the 
last link of what is known as the West Coast route to 
the north from London, This is considerably the 
largest express engine in Great Britain, and it was 
designed to enable a single engine to take heavy ex- 
Carlisle to the north over heavy 
grades which include 10 miles 2f upgrade over the 
Brattock summit, where there are 10 miles of 1 in 
723 and 1 in 75. When it is considered that the trains 


press trains from 
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trucks, has a capacity of 6 tons of coal and 5,000 gal- 
lons of The total weight of the engine and 
tender when in working order is about 160 tons 


water. 


—— —— me —O 
The Manipulation of Liquid Gases, 

In the course of a recent lecture on hydrogen at the 
Royal Institutien, Prof. Dewar employed, for the first 
in public, a new device which represents an im- 
improvement in the manipulation of liquid 

gases, and which there- 
fore he anticipates will 


time 
portant 





important express 


are in many cases hauled 


by two engines, a practice 
which for many reasons is 
not desirable 

Now that the locomotive 
uperintendents have set 
about the work of introduc- 


they 





engines, 
out some of 


ing larger 
turning 
the most powerful and 


locomotives that 


indsome 

I to be found in any 
ountry Seeing that 
America was the pioneer 


development of the 
big engine, it is natural 
that the new English loco- 


in the 





Cylinders, 19 by 24; driving wheels, 6 feet 8 inches diameter ; steam pressure, 175 pounds ; heating surface, 2,500 equare feet. 


NEW ATLANTIC TYPE EXPRESS ENGINE FOR THE GREAT NORTHERN RAILWAY, ENGLAND. 


soon be adopted in other 


low-temperature 1 a b o r- 
atories. Its purpose is the 
transference of such 
liquids, in particular of 
liquid hydrogen, from one 


vessel to another without 





volatilization. It 
development of the 
Dewar vacuum 


loss by 
is a 
vessels, 
and consists essentially of 
a vacuum-jacketed conduit, 
a narrow tube, which actu- 
ally conveys the liquid, be- 
ing inclosed in a larger 
tube, and the intervening 





motives should correspond 
ix 


general design to those 
which their 
efficiency in hauling heavy 
high speed on 
this side of the water 

illustrations 
f two of the largest and 
most powerful of these en 
one, a four-coupled 


have proved 


trains at 


We present 





zines 
express engine designed by 
Mr. H. A. Ivatt, the loco- 
superintendent of 
Northern Rail- 
way, and the other a six 


motive 


the Great 


coupled express engine de- 
Mr. John F. Me- 
locomotive 
superintendent of the 
Caledonian Railway. The 
the latest of a class of which 


signed by 


Intosh, the 


Northern 
are now 


Great engine is 


many being 
built for hauling the long and heavy express trains 
that run from London to the north by the East Coast 
route It is of what is known in this country as the 
Atlantic type, the engine being carried upon ten wheels, 
namely, a four-wheeled truck, four coupled drivers, 
and a pair of trailers beneath the firebox. The weight 
is distributed as follows: 19 tons on the truck, 36 
tons on the drivers, and 14 tons on the trailers, mak 
ine a total of 69 tons for the engine. The tender 
is carried on three axles, has a capacity of 5 
It is provided 


which 
tons of coal and 3,600 gallons of water. 
ith a scoop for taking up water from the troughs be 
The total weight of the engine and 
loaded, is 118 The most 
current English locomotive 

practice is the tendency to greatly increase the size 
and heating surface of the boilers. Thus, the present 
which is 5 feet 6 inches in diameter in the 
carries a wide firebox extending beyond 


tween the rails 
fully 
marked development in 


tender, when tons 


boiler, 
barrel, and 
the frames, has a grate 
area of 31 square feet, and 
heating surface of 
This 
be compared with 
the well-known Sterling 
engines, many of which are 
still running on this road, 
with single drivers 
carried 


a total 
00 square feet 


should 


which 
of 8 feet diameter, 
a boiler with searcely half 
as much heating surface, 
or a trifle less than 1,200 
quare feet. The cylinders 
are 19 inches in diameter 
by 24 stroke, and 
the driving wheels 6 feet 
diameter, the 
being 175 


inches 


Ss inches in 
steam 
pounds to the square inch. 
The total wheel base of the 
engine is 26 feet 6 inches, 


pressure 


of which only 6 feet 10 
inches is actually rigid, 
for the reason that the 


front end of the engine is 
carried on a swing-link 
truck, and provision is 
made for lateral play of 
the pair of carrying wheels 
under the firebox 

The other illustration is 





Cylinders, 21 by 26 ; driving wheels, 6 feet 6 inches diameter : heating surface, 2,400 square feet. 


NEW SIX-COUPLED EXPRESS ENGINE FOR THE CALEDONIAN RAILWAY, ENGLAND. 


are from 340 to 400 tons in weight, it can be under 
that in doing away with the double-header, it 
is necessary to design a locomotive of exceptional 
weight and power. The engine has six wheels coupled 
and is inside-connected. The cylinders, which are 
21 inches in diameter by 26 inches stroke, are located 
between the frames underneath the smokebox and con- 
nect to the leading axle. The boiler has a firebox 8 
feet 6 inches in length and contains over 2,400 square 
feet of heating surface, although, had the tubes been 
packed as closely as is customary, the heating surface 
would have been about 3,006 square feet. But in or- 
der to provide ample space for the generation of 
steam the diameter of the tubing was graduated, the 
largest sizes being placed at the bottom of the boiler. 
The result has been very satisfactory, the boiler sup- 
plying sufficient steam for the heaviest demands of the 
21-inch cylinders. The driving wheels are 6 feet 6 
inches in diameter, and they carry a total load of 
The total weight of the engine is 83 tons 
upon two four-wheeled 


stood 


61% tons. 


The tender, which is carried 


space exhausted of air. 
This donble tube is bent 
into a U-shape, and one 


end of it through 
an india-rubber stopper in 
the vessel from which the 
liquid is to be drawn off. 
So long as this end of the 
tube is above the level of 
the liquid, nothing issues 
from the orifice except a 
little hydrogen vapor, but 
if it is lowered into the 
liquid the evaporation of 
the hydrogen in the vessel 
affords sufficient pressure 
to force the liquid out 
along the tube, the flow 
being immediately stopped 
when the tube is lifted 
again. For the first time in public also, Prof. Dewar, 
by the aid of liquid hydrogen, showed fluorine liquefied 
and solidified, the element being seen first as a color- 
less gas, then as a yellow liquid, and finally as a white 


passes 





solid. 
ee Sale LS IS: 
THE HANDLING OF LOCOMOTIVES. 

This photograph, which was recently taken in the 
shops of the Lake Shore and Michigan Southern Rail- 
way Company at Collinwood, Ohio, strikingly illus- 
trates the lifting power of the modern electric crane 
used in shop practice. The plant referred to includes 
in its machinery a 100-ton crane of the Niles-Bement- 
Pond pattern. The crane is operated by two 50-ton 
trolleys, and travels the length of the shop upon a 
steel track supported on girders built into the wall. 
It is equipped with two hoisting motors, each repre- 
senting 45 horse power, and is sufficiently powerful to 
raise the heaviest load which can be attached to it, at 
a speed of 10 feet per minute. The crane can be moved 
along the building at the rate of 150 feet a minute with 
a load of 80 tons, and at 
an increased rate of speed 
with correspondingly light- 
er weight. The locomotive 
which is being handled in 
the picture is one of the 
large consolidation freight 
engines in use on the Lake 
Shore system, and repre- 
sents a weight of about 80 
tons. When the picture 
was taken, it was being 
moved at the rate of about 
100 feet per minnte. 


lal Nake 20S at 

The Post Office Depart- 
ment has prepared a rul- 
ing to the effect that cre 
mated bodies should be 


merchandise, 
and should pay the regu- 
lar rate of one cent for 
four ounces As a result 
of his decision, four air- 
tight tin canisters, con 
taining the 
mains of a family, shipped 
from New York to San 
Francisco, were forwarded 
from the Washington post 
office, where they had been 
held up pending a determi- 


classed as 


cremated re 


See ¥- N-Y>. 





of a sixcoupled express 
engine, designed for heavy 





LIFTING AN EIGHTY-TON LOCOMOTIVE WITH A TRAVELING CRANE, 


nation of the postage rates 
for the journey. 
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STELTJE'S TYPE-PRINTING TELEGRAPH. 

The leading features of the Steltje’s type- 
printing tele graph, improved by the Type Print- 
ing Telegraph Corporation, are that no batter- 
ies are required, no expert telegraphisis need- 
ed, and the message is printed automatically at 
both ends of the lines. 

The sending part of the Steltje’s telegraph 
recorder is essentially the same as the well 
known Wheatstone A B C instrument, the. keys 
being arranged round a dial on which are 
marked the characters to which they corre 
spond. 

The receiver, however, differs in that the 
letters are printed on a continuous tape in- 
stead of being merely pointed to by a moving 
needle, which cannot easily be followed if work 
ed beyond a certain rate. Hence no operator 
s required at the receiving end. The instru 
ment, like the ordinary tape machine, prints 
its message in plain characters, but will work 
with currents of 8 milliamperes generated by 
a small magneto. The keyboard permits of 58 
The ap 
paratus can be used on an ordinary telephone 


different characters being dispatched 


line without in any way interfering with its use for ism, it appears that messages can be sent along an 


speaking over. 


The receiving instrument consists of a train of clock 
by 
One of these is called the busy magnet, and 


work actuating a typewheel and controlled 
magnets 
the other the lazy magnet. The current oper 
ating the instrument is a nhigh-tension alternat 
ing current generated either by turning a han 
dle, by working a pedal, or by a small electric 
motor. As long as the current is kept flowing, 
the receiving instrument remains at rest, but 
on the depression of one of the keys in the 
transmitter, pulsations are transmitted along 
the line to the busy magnet, and rotate the 
typewheel synchronously with the rotation 
of the needle of the transmitter. The pointer 
of the transmitter comes to rest opposite the 
key depressed and the current is cut off. It is 
this cutting off of the alternating current al 
together which operates the lazy magnet, al 
lowing its armature to fall away and thereby 
releasing a second train of clockwork which 
brings the paper into contact with the type- 
wheel to print a letter. There is an exceed- 
ingly beautiful arrangement for changing from 
letters to figures. The key opposite the word 
“Figures” is depressed on the transmitter, 
whereby the typewheel at once takes up a cor- 
responding position at the receiving end. No 
impression takes place because there is no let- 
ter on the typewheel at that particular spot 
but the typewheel carries a small projection 
on its axis, which in this particular position is 
caught by a projection on the printing lever, or 
lever which lifts the paper into contact with the 
typewheel, and the typewheel is thereby shifted 
longitudinally on its axis and prints figures 
until it is returned to its letter-printing posi- 
The method of obtain- 
Of course 


tion in a similar way 
ing synchronism is very interesting, 
it is necessary that the typewheel and the 
pointer on the transmitting dial should revolve 
accurately together and should start together 
from the zero point. This is accomplished by 
means of a lever at the receiving 
end, which slowly rises as the 
typewheel revolves and after 
three or four revolutions gets 
nto the path of a projection on. 
ihe typewheel shaft, thus stop- 
ping it in the zero position. The 
first movement of the printing 
lever returns the lever to its nor- 
mal position and allows the 
typewheel to rotate again to get 
into position for the next letter. 
The advantages—not merely 
claimed, but practically estab- 
lished—are simplicity of work- 
ing, celerity, and accuracy. Mr, 
Steltje’s novel and ingenious in- 
strument possesses moreover 
the great advantage of providing 
a record of all that passes at 
each end of the circuit simul- 
taneously for subsequent refer- 
ence and confirmation, and thus 
furnishes the missing link so 
long desired It appears that 
the instruments work admirably 
in series, so that a message can 
be transmitted from one station 
to six or more stations at once, 
at all of which a printed record 
will be produced; and moreover, 
owing to the very small current 
required to operate the mechan: 


A PORTABLE PNEUMATIC TOOL OUTFIT FOR USE IN KAILWAY-BRIDGE 
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STELTJE’S TYPE-PRINTING TELEGRAPH, 


uninsulated wire lying on the ground, Messages can 
be dispatched at a very rapid rate; the instrument 
two weighs no more than 28 pounds. Last October the 


invention was tried by the German military authorities 





INTERIOR OF THE REPAIR-CAR, EQUIPPED WITH PNEUMATIC TOOLS. 
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with excellent results. In Vienna 50 soldiers 
were one afternoon instructed in the working 
of the instrument, and it was not found neces 
Sary for any expert engineer to interfere during 
the whole of the trials, which lasted a week 
The fact also that Steltje’s apparatus can be 
worked over their cavalry wire cannot be too 
highly appreciated. The necessary wire ior 
purposes of telegraphic communication can be 
carried by men on the march. The instrumen( 
has been adopted by most of the continenta) 
armies, and has become popular in Austri2 
Siam, Spain, Nicaragua, etc. This apparatus 
is one likely to be also useful in large offices 
where messages have to be sent privately from 
one room to another which may be far away, 
without the disadvantage of a personal journey 
being necessary. The system would seem to 
have a good prospect of success in the commer- 
cial world, because enormous possibilities are 
undoubtedly open for the utilization of this in 
vention. 
— —o + eee 
French Academy Prizes. 
At the annual public session of the Academy 


on October 26, President Perrot announced a number 
of prizes, including $1,400 for experiments at the Sor- 
bonne Laboratory to settle the differences between 
French 
electrodynamics. The Academy awarded the prize of 


and American scientists in connection with 


$20,000 for the most remarkable scientific work 
to Dr. Roux, who continues to carry out the 
work begun by the late Prof. Pasteur. Dr 
Roux accepted the prize on condition that the 
amount be devoted to the scientific investiga 
tions of the Pasteur Institute. 
nO —_—— 
A PORTABLE PNEUMATIC TOOL OUTFIT For 
RAILROADS. 
BY THE ENGLISH CORRESPONDENT OF THE SCLENTIFIC 
AMERICAN, 

A compact and well-equipped complete porta 
ble pneumatic tool installation has recently 
been designed for the Great Southern & 
Western Railroad of Ireland by the interna 
tional Pneumatic Tool Company. There are 
many phases of work and repairs upon a rail- 
read for which such a pneumatic outfit is pe- 
culiarly adapted, notably the repair of bridges, 
relaying of the rails, and drilling operations, 
which can be more expeditiously and econom- 
ically carried out by the aid of pneumatic tools 
than by the ordinary means of manual labor. 
The only difficulty in such work is the pro 
vision of the necessary air-compressing plant 
to operate the tools. The Great Southern & 
Western Railroad have had the car which we 
illustrate herewith specially constructed and 
fitted up with a complete installation necessary 
for emergency purposes, 

The power for driving the air-compressing 
plant comprises a 12-horsepower semi-portable 
boiler, complete with steam injector and the 
other necessary fittings. The air compressor is 
of the horizontal straight-line, steam-driven 
type, with water jacket and automatic speed 
and pressure regulators, and it has a capacity 
of 134 cubic feet of free air per minute. This 
part of the plant is mounted on a sub-base fixed 

on the floor of the truck. Be 
neath the floor of the wagon its 








REPAIRING. 


suspended a steel air tank. This 
reservoir is 6 feet in length by 
2 feet 6 inches diameter, and is 
fitted with a flexible hose. The 
plant in the wagon itself also 
comprises a water-circulating 
tank, which for economy of 
space and weight fulfills a dua! 
purpose—cooling the air-com 
pressing cylinder and feed-wate: 
tank for the steam engine boiler. 
The pneumatic tools provided 
with the plant consist of two 
long-stroke hammers capable of 
closing down rivets of one inch 
diameter, and two pneumatic 
holders for use with them; two 
No. 2 “Little Giant” drills for 
boring holes up to 1% inches 
diameter, several lengths of ' 
incb metallic covered flexible 
hose, to enable the tools to be 
operated at a distance from the 
vehicle, air filters, 
hose-clips, etc, The plant, which 
has been in operation for some 
weeks, has proved a great bene 
fit for general and temporar; 
work, both {n the saving of la 
bor, the expedition of the wor) 
in hand, and cheapening of the 





air-cocks, 


iti aol 
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cost of repairing. In our illustration the plant is 
shown in use for bridge-repairing work, for which it 
is most eminently suited 

Such installations are useful in sparsely-populated 
countries like Ireland, where either labor is difficult 
to obtain, or the repairs have to be carried out some 
listance from a center of population The wagon 
containing the installation can be rapidly conveyed 
to the spot, and the air compressor can be set in work- 
‘ing order en route, so that it is possible to commence 
operations directly the structure in need of repair is 
reached 

. —<» +o-+ > - —- 
RECENT OBSERVATIONS OF THE PLANET MERCURY. 
BY EMILE GUARINI, 

M. L. Rudaux, director of the private observatory 
of Donville, France, has devoted himself for ten years 
to the study of the planet Mercury, and, owing to the 
favorable situation of his observatory, has ad an 
opportunity of making upon this planet a series of 
observations from which conclusions not lacking in 
interest have been drawn. 

The planet Mercury was the last discovered by the 
ancients because, on account of the nearness to the 
sun, its brightness is lost in the dim light of dawn 
and dusk Even with modern instruments it is diffi 
cult to observe Its elongation of small amplitude; 
its location on the horizon or thereabout (always 
lone clear than the high regions of the sky) at the 
most favorable instant for observations, and the 
great rapidity of its proper motion are all obstacles 
to be considered. Scientists are not even agreed as to 
the period of revolution of Mercury Schiaparelli 
found that the planet rotates on its axis slowly in 
a time equal to that of its revolution around the sun 
and aiways presents the same face to the sun Den- 
ning claims to have seen spots which have shifted in 
position upon it Ever since the observations of 
these two astronomers a dispute has existed, certain 
astronomers having verified the displacement of the 
spots, and others not having observed it. Every con- 
tribution to the study of Mercury is therefore of im- 
portance, and from this point of view the observations 
of M. Rudaux, extending over a period of ten years 
(1892-1903), are most valuable. 

In the first place, M. Rudaux has found that the 
phase observed is always less than 
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of two kinds, one of them sometimes very vague and 
apparently connected with certain configurations of 
the disk, and the other very white and often sharply 
defined under the form of caps and occupying pretty 
exactly the horns of the phase. All do not appear to 
have the same fixedness as the dark spots and seem to 
be due to phenomena of a rather temporary order. 

One of our figures explains diagrammatically the 
anomalies of the phase. It must be taken, of course, 
for what ‘t is worth, that is to say, a very plausible 
explanation of certain phenomena produced by Mer- 
cury. Like all diagrammatic figures, it is necessarily 
somewhat exaggerated in its details. But such as it 
is it remarkably reproduces what is required of it 
In order to judge of it well, it must be looked at from 
a distance, say of 30 feet or more, or, better still, be 
observed in a camera with a slightly insufficient focus- 
ing. This will very well reproduce the aspect of the 
small telescopic image much influenced by atmospheric 
disturbances, those famous disturbances that make 
astronomers despair. What, now, are the conclusions 
that M. Rudaux draws from his observations? 

Let us take up each point in succession Let us 
recall in the first place the anomaly that makes the 
visible part of the planet appear smaller than that 
which ought to result from its position and from its 
tllumination by the sun. It seems that it is necessary 





Diagram Explaining Some Anomalies 
in Mercury’s Phases. 
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sity according to the atmospheric conditions, certain 
variations observed by M. Rudaux would be explained, 
at the same time as the illumination of the disk upon 
its edges, by a greater and greater superposition of the 
illuminated strata. Upon the whole, the observer 
concludes that the surface of Mercury is quite broken 
and presents changes of level and eminences of a 
mean altitude of from 9,840 to 13,000 feet, very ap- 
proximately There are also some that are higher, 
especially in the southern hemisphere. 

As for the nature of the dark spots, it would be dif- 
ficult to give an exact definition of them. It is cer- 
tain, however, that they appear to have some analogy 
with those of the moon. What is evident is that they 
really belong to the matter of the planet, without ap- 
parent variations in aspect. And what of the white 
caps that appear to occupy the poles of the planet? 
Could accumulations of snow and ice occur to form 
these white zones? For want of a better theory, it is 
not unreasonable to admit this and to explain the spots 
by the production of atmospheric condensation in these 
regions of high plateaux, and also by huge banks of 
accumulated clouds. This would explain the some- 
times vague and nebulous aspect and the variability 
of these zones. At all events, meteorological accidents 
take place upon the entire planet, as is shown by the 
changing and hazy appearance of certain regions. 

Such are the first results to which M. Rudaux has 
been led. They will, without any doubt, appear of 
interest through the new facts that they add to our 
knowledge of this little world of Mercury, which pre- 
sents numerous problems, for the solution of which no 
effort should be spared. 

Dr. Cook’s Return, 

Dr. Frederick Cook, who unsuccessfully attempted 
last summer to ascend Mount McKinley, in Alaska, the 
highest mountain in North America, has recently re- 
turned to his home in Brooklyn. 

Dr. Cook said to a representative of the New York 
Times that the trip had completely established the 
fact that it is impossible to scale Mount McKinley, 
20,400 feet high, from its western side, but that three 
routes were noted on the eastern slope, by one of 
which it is possible the summit may be reached. 

“Following the suggestion of Mr. Brooks of the 

Geological Survey,’ said Dr. Cook, 














the phase calculated, and in propor- 
tions which vary, but which are at 
times very notable. The majority 
of the obse--ations have been 
made at the time of the eastern or 
evening elongations, and each time 
the phase hay been found already 
in crescent, while the planet was 
reaching elongation and _ should 
have presented the aspect of a per- 
fect half-disk. The apparent dicho- 
tomy therefore manifests itself be- 
fore the epoch at which it ought 
theoretically to take place The 
mean of such advance is from three 
to four days, but this figure ap- 
pears to vary from two to five days. 
With the elongations of the morn- 
ing the same phenomenon is ob- 
served, in inverse direction, the 
dichotomy manifesting itself with a 
retardation that appears to be of 
the same order as the advance for 
the eastern digressions 

Aside from these anomalies of 
the line of the phase or the termi- 
nator of the phase, M. Rudaux has 
noted that, very often, this termi- 
nator, instead of appearing in the 





geometrical form that should re- 
sult from the illumination of a regular globe. presents 
deviations and distortions that indicate changes of 
level in the illuminated surface. Often also the south- 
ern horn appears truncated As a general rule, 
these changes of level correspond to the various con- 
figurations of the disk. The projections seem to be 
caused bythe illuminated regions, the depressions 
exhibiting themselves especially when the dark spots 
partially occupy the terminator 

The dark spots are very apparent, even more ap- 
parent than those of Mars, Sometimes they are al- 
most black. It is difficult to observe them, however 
because of the small size of the disk and of the rather 
poor quality of the images, which prevent their de- 
tails from being made out and the limits of their 
contours from being fixed. As to general form, some 
appear roundish and others like wide bands connect- 
ing the first Their color is gray, while the rest of 
the planet is of a yellowish or orange shade. The 
edge of the disk, the limb, is white and very lumin- 
ous. The general luminosity of the planet decreases 
very rapidly from the edges toward the center, which 
is sometimes very dark 

M. Rudaux has, in addition, observed some light 
spots more or less white, and of which the accompany 
ing figures show good specimens. They seem to be 





to seek the cause of it in the nature of the matter 
of the planet M. Rudaux sees therein an analogy 
with the moon. But Mercury, in consequence of the 
difficulty of observation, cannot show the thousand 
luminous and dark details that we see in our satellite, 
and the final result is a great loss of light, which de- 
stroys the true limit of illumination, so that the eye 
cannot succeed in penetrating the illuminated feat- 
ures that should be delineated therein. In the 
center, the aspect is more pronounced than toward 
the horns at the edge, where all the details show them- 
selves more and more contracted in perspective one 
before another, the low parts appearing situated in 
the shade. The result is that the horns have a total 
brilliancy greater than that of the center. 

The explanation given for the horns may likewise 
explain the great luminosity of the limb. Neverthe- 
less, M. Rudaux, in showing this analogy with the 
moon. thinks that it is very certain that it is neeces- 
sary to add the atmospheric phenomena thereto in or- 
der to exaggerate these aspects. . In fact, the presence 
of an atmospheric stratum absorbing the solar rays, 
especially those which, tangent to the globe, traverse 

at the greatest thickness, results in the limit of 
illumination being reduced by such absorption. Since 
such influence is exerted with a greater or less inten- 


“we determined to attack the west 
side of the mountain, and made 
our start from Cook Inlet at Tyo- 
nek. Our equipment of 2,200 
pounds was carried on fifteen pack 
ponies from the Yackimer Indian 
Reservation. We followed an In- 
dian trail to the Kuchatua River, 
crossing tlhe Beluga and Skewentna 
rivers by boat. On the way I 
climbed Mount Yenlo, 4,500 feet, 
and obtained a good view and sur- 
vey of the whole McKinley Range. 

“We followed up the Kuchatua 
in a westerly direction, crossed the 
McKinley Range, through Simpson 
Pass, and proceeding along the 
northwestern slope of the McKinley 
Range above the timber line, we 
reached Mount McKinley on Au- 
gust 14. This left us but fourteen 
deys in which to make our trial, 
the practicable season ending Sep- 
tember 1. 

“We first attacked the mountain 
from the southwest, but were 
stopped by a glacier which inter- 
rupted the route some 2,000 feet 





PHASES OF MERCURY AND THE SPOTS OBSERVED UPON THE PLANET'S SURFACE. below us. In the second attempt 


we reached an elevation of 11,400 
feet when we were stopped by a spur of the main moun 
tain, with almost perpendicular slopes of granite rock, 
forming an impassable obstacle to any ascent from that 
side. The mountain is an almost continuous series of 
granite cliffs, corniced by overhanging glaciers. We 
were greatly hampered by the advance of winter and 
heavy snow, which made it necessary for 2,000 feet of 
the climb to dig away thirteen inches of snow before 
cutting the steps in the glacial ice. 

“After finding the western slope entirely impractica- 
ble, we had to get out of the country quickly, and 
instead of returning the way we had come, we decided 
to cross the range and come down the east side, trave!l- 
ing over 100 miles of unexplored country. We found 
a break in the range fifty miles northeast.of Mount 
McKinley, at an elevation of 6,000 feet, crossed it, and 
dropped down into the valley of the Sushitna, striking 
the Chulitna, the largest tributary of the Sushitnu 
River. This flows through a remarkable cafion, which 
made it necessary to abandon our horses and take to 
rafts, on which we came down through the unexpleved 
eastern foothills of Mount McKinley. 

“We discovered two giaciers, one probably the larg- 
est in the imterior of Alaska, and made a rapid survey 
of the east slope of the range. On September 15, two 
weeks later than we should have remained, we left 
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Mount McKinley, and in five days had reached tide 
water at Cook Inlet.” 

The trip was one of great hardship, on the return 
trip especially the men’s clothing being drenched con- 
stantly by frequent immersions in the glacial streams. 
They opened up the best hunting grounds in America 
mountain sheep, and moose, Dr. Cook 
foothills being a great game pre- 


for caribou 
says, the western 
serve. 

“Mount McKinley is of granite weighted down with 
not less than fifty disconnected glaciers, with every- 
said Dr. Cook. “It is prob- 
ably the most difficult mountain in America to ascend 
on account of the distance from the coast line, supplies 
having to be carried 400 miles through difficult coun- 
try, and the from the 
start. On the east side there are three glaciers, which 
terminate at an altitude of about 11,000 feet and over 
these a route to the upper valleys of the summit may 
be found.” 


where precipitous walls,” 


Arctic conditions encountered 


High mountains are always conspicuous, and we in- 
variably find in descriptions of the 
mention of the 

lands The following 
heights of the 
world which are the highest 


continents and 
points of those 
gives the names and 
great mountains of the 
points in all the conti- 
nents and in the most important islands, arranged in 
the order of their altitude: 


islands culminating 
table 


twenty-four 


ere 29,000 
Aconcagua, South America ........... 23,091 
Mount McKinley, North America...... 20,467 
ee rrr ere 19,686 
Pe SE, “SI a cb scivcncéecenc’ 15,800 
Biome. Ham, TOE. occ cc ccncascssce 13,808 
MESmnse, TOPOS ccc cccacccccoss 13,094 
Mount Victoria, New Guinea........ 13,202 
Gunung Korintji, Sumatra............ 12,489 
Pee, GO Sc ee ide a dddhurnse 12,400 
Mount Erebus, Victoria Land......... 12,365 
Mount Cook, New Zealand............ 12,350 
Pico de Teide, Canary Islands........ 12,234 


12,037 
10,069 


Gemmmy TOMMOTU, BBs cc ccccccscsive 


Lompobattang, Celebes 


Petermann, Greenland ............... 9,184 
COOK, . SA, pack nse obo kc suscsenesn’ 8.888 
Tsiafajavona, Madagascar ............ 8,626 
Pedrotallegalla, Ceylon .............. 8,331 
Bis. Sno oom sche watee na a ees oe ee 8,058 
Mount Townsend, Australia .......... 7,347 
Oreafa Joekul, Iceland ............... 6,428 


5,576 


5,395 


Chydenius, Spitzbergen 
Cradle Mount, Tasmania.............. 





DR. GRETH’S AIRSHIP. 

BY ARTHUR INKER®LEY. 

Dr. August Greth, an Alsatian by birth and a physi- 
cian by profession, made an ascent over the city and 
bay of San Francisco on Sunday, October 18, in an air- 
ship of bis own invention. For twenty years he has 
taken an interest in aeronautics, and has had nine pat- 
ents for airships granted by the United States. The 
Market and Eleventh Streets, 
The airship sailed over the westerly 


ascent was made from 
San Francisco 
part of the city, sometimes at a height of 2,000 feet, 
half that When it reached 


the motor was started, and the airship re- 


and at times at altitude. 
2,000 feet 
sponded by descending several hundred feet and mov- 


ing in a semicircle, first to the north and then to the 


south While passing over the Presidio reservation, 
the craft first ascended quickly and then began to 
descend. At last it fell into the bay, on the surface 


floated, the navigator swinging from his 
Dr. Greth and the balloon were 


of which it 
car into the rigging 
picked up and towed to the shore by a crew from the 
reservation The 
and explained 
Gate and 


life-saving station cf the Presidio 


doctor was wet only up to the waist, 


that he could easily have crossed Golden 
made a landing in 
to Alameda County and descended there, but that the 
the airship from either of 


greater. So 


Marin County, or have gone over 
expense of bringing back 


these have been much 


he purposely descended in the bay. 
Dr. Greth said that the balloon was entirely under 


counties would 


his control for the greater part of the time that he 


was in the air, and would have been completely so 
except for certain defects in the motor and the balloon. 


The 


power, but 


motor is a gasoline one, nominally of 10 horse 
developing only 6 horse. power, and 
The balloon is not provided with 
such as are fitted to the 
2,000 feet the 
failed, and the gas in the envelope, under the hot sun, 
expanded rapidly. Not 
aid of the motor, Dr 


really 
weighing 500 pounds 
automatic expansion-valves 
airships of Santos-Dumont At motor 

being able to descend by the 
Greth 
balloon, which was so tense from 


was obliged to let some 
Sas escape from the 
the expanded gas that there was danger that it might 
burst. After letting out a quantity of gas, Dr. Greth 
tried to get the motor to work again, but was not able 
to do so 

The inventor and his 
Means, and are handicapped by the lack of funds to 
equip the airship properly. Dr. Greth says that a mo 


associates are not men of 
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tor suitable for his purpose will cost $1,000, and that, 
when he has it, he will sail the airship at will at a 
speed of thirty miles an hour in calm air. When the 
wind is favorable, its velocity will be added to the 
rate at which the airship will travel. 

The inventor has had to be content with two pro- 
pellers, but his intention is to have four, two at each 
end of the frame. The propellers are to work sepa- 
rately or together, and at any desired angle, so that 
the ship can be turned in any direction, even against 
a strong wind. The propellers are all to be run by 
one motor in the body of the car, Dr. Greth believes 
that the only practicable airship is one that is sup- 
ported by a gas lighter than air. He is satisfied that 
a dirigible airship buoyed up by a balloon is practic- 
able, and says that his own craft, if properly equipped, 
will go through the air under all conditions of weather 
at a high rate of speed and will be perfectly under 
control. 

Dr. Greth’s airship consists of a balloon, which; 
when inflated, has a length of 75 feet and a maximum 
diameter of 25 feet. From the balloon is suspended 
a frame, which supports the motor and the platform 
for the navigator. Dr. Greth has done away with the 
balloonette used by Santos-Dument and Stanley Spen- 
cer, which nitrates the hydrogen gas by mixing air 
with it. Dr. Greth has a netting over his balloon, 
which keeps it taut on the top and at the ends, pre- 
venting it from buckling. The frame is only seven 
feet below the balloon, thus rendering the ship more 
dirigible. By proper manipulation of the four pro- 
pellers, the balloon can be kept always in a horizontal 
position, can be raised or lowered, and driven in any 
direction at will. All that the inventor wants is a 
powerful enough motor of light weight, and then he 
will demonstrate the practicability of his theory of 
navigating the air. He hopes that the partial success 
of his machine, poorly equipped as it is, will prove the 
means of supplying him with the funds necessary to 
equip his airship properly. His machine is more buoy- 
ant and more dirigible than those which have the 
frame swung at a distance of twenty feet below the 
balloon. 

— e+ ore — 
The Current Supplement, 

The current SupPpLEMENT, No. 1453, opens with a most 
striking picture of a peak in England’s mountainous 
region, a peak which may be ascended only at great 
risk to life and limb. An article on the opera- 
of gas ranges gives a vast amount of prac- 
tical information that will surely. be. found ,of 
value. McLennan and Burton present the results of 
some experiments on the electrical conductivity of air. 
Mr. Emile Guarini describes the De Mare electro- 
thermic fan. “The Light Aluminium Alloys” is the 
title of a very instructive paper read by Dr. Joseph W. 
Richards before the American Society for Testing Ma- 
terials. Prof. Léonce Fabre tells much that is of value 
in an article on the treatment of finely divided ores. 
“How Woven Hose is Made” is a subject which is dis- 
cussed by Mr. Day Allen Willey. The paper on Geo- 
graphy read by Capt. Ettrick W. Creak before the Brit- 
ish Association for the Advancement of Science is 
presented in full. Miss Mary Proctor describes the 
proposed Amherst College Observatory in full. A 
horological curiosity in the way of a one-wheel watch 
is also described. 

~~ + +e 


tion 


Failure of the Second Ziegler Expedition, 

Dispatches from Europe state that the second Zieg- 
ler North Pole expedition has failed to reach Franz 
Josef Land. Mr. Ziegler does not credit the report. 
A letter was received not so very long ago from Mr. 
Fiala, who stated that it was probable that his ship 
would reach Franz Josef Land and winter there. Oth- 
erwise it would have been necessary to return to Nor- 
way before this. The ship had not coal enough to 
keep under steam all this time. Had she failed, Mr 
Ziegler believes he would certainly have heard from 
Mr. Fiala by this time 


<> 





Extermination of the Clam, 


The clam seems to be sharing the fate of the lobster. 
It is fast disappearing—so fast, indeed, that the United 
States Fish Commission is endeavoring to propagate 
the mollusk by artificial culture. The Fish Commis- 
sion has confined its attention to the soft or long clam. 
The State of New York, on the other hand, is studying 
the round or hard clam. Both researches seem promis- 
ing from the results thus far obtained. 


- —> + + 


The total power generated and used by the St. Louie 
Exhibition will be in the neighborhood of 50,000 horse 
power. Over 80 per cent of the electric energy will be 
in 6,600-volt, three-phase, 25-cycle current. The larg- 
will be an 8,000-horsepower steam turbine, 
and the next largest a 5,000-horsepower compound 
horizontal and vertical reciprocating steam engine. 
The largest steam engine in the Paris Exposition of 
1900 was rated at 4,000 horse power. 


est unit 
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General Programme of Competitive rials of 
Subsurface and Submarine Torpedo Boats, 


The following rules have been drawn up for govern- 
ing the competitive tests of the new Holland boat “Ful- 
ton” and the Lake boat “Protector.” The trials are to 
be held at Newport, R. I., November 16, 

Each boat must be provided with a small mast whose 
top is 25 feet above the water line of the vessel when 
she is affoat, and 5 feet above any of the other pines 
or apparatus projecting above the deck. The mast of 
the “Protector” will be painted with alternate bands 
of black and white, and that of the “Fulten” with 
alternate bands of red and yellow, and on top of 
each mast will be mounted a small sheet of metal 
which will act as a pennant and be painted a distin- 
guishing color. By means of the mast and pennant, 
it wiil be possible to at all times know the exact posi- 
tion of the competing boats, even when they are sub- 
merged. 

The tests will be of such a character as to determine 
the following points: 

1. The maximum speed at which the boat can be 
operated under the conditions of service for which it 
was designed. Speed trials will be made in (a) the 
light condition, the vessel having all ballast tanks 
empty and being propelled by its gasoline engines; (b)} 
in the awash condition, in which the boat is ready for 
instant diving and propelled by its electric moters, a 
dive being made at the end of the measured mile; and 
(c) in the submerged condition at a sufficient depth 
for not more than 3 feet of the mast to project above 
the surface. 

2. The maneuvering powers of each boat under va- 
rious conditions of operation for which the maximum 
speeds as described above are determined, will be noted 
during the different trials, and special teste may be 
made to demonstrate further the character of the 
qualities possessed by each vessel. These testa will 
include those necessary to show the ability of the ves- 
sel to remain in any position and to reverse her diree- 
tion of motion when submerged, i. e., when going ahead 
submerged, to stop and go astern with as slight changes 
as practicable in her trim and depth of submersion, 

3. The ability of each vessel to maintain steadiness 
of route in both the herizontal and vertical diree- 
tions, when navigated in either the awash or sub 
merged conditions, will be noted during the various 
trials and extra tests may be made to further demon- 
strate the character of these qualities possessed by 
each vessel. 

4. The times to pass from the light condition to the 
awash condition, and to dive from the awash condition 
to certain prescribed depths, will be noted during the 
various triais. 

5. Trials will be made to show the times required 
by each vessel to discharge the full number of torpe- 
does carried, and to fully demonstrate the ability of 
the vessel to perform with efficiency all functiens con- 
nected with her torpedo outfit. 

Torpedoes will be fired while the vessel is on the 
surface and also when totally submerged. The firing 
trials will be made either as separate tests or as part 
of the service trials. 

6. Trials will be made to show the radius of action 
when running totally submerged. 

7. Trials to demonstrate the habitability of the 
vessel by requiring the entire crew to remain on board 
24 hours, during which time the vessel shall be self- 
sustaining. An air supply for 12 hours for full crew 
and two additional persons must be carried. 

8. Service trials approximating in the elosest pocsi- 
ble manner the probable and reasonable requirements 
of submarine warfare will be held. They will fulfill 
the following conditions: 

(a) Service test of submarine operating 
shore base against a vessel in the open sea, by the 
light condition out to a stake vessel, 
submerging, approaching a stake vessel, and 
discharging between two cutters 300 feet 
apart. Two target spaces will be provided, so that both 
boats can fire at the same time. The use of periscopes 
or other sighting apparatus is permitted, but account 
will be taken of the time such instruments are visible, 
the least possible surface disturbance being the de 
sideratum. 

(b) A second similar test will be made for demon- 
strating the cenditions of operation when the perl. 


from a 


boats going in 
second 


torpedoes 


scope is not used. 

(c) A test with the boats starting from open 
approaching and entering the harbor in a submerped 
condition, and cutting and removing a length of cable 
The time required 


8e4, 


such as is used for harbor mines. 


will receive consideration, and vessels must be navi 
gated at the highest speed possible under the cir 
cumstances. 

> a ->-eore - 


Marconi Receives a Nobel Prize. 

The Academy of Sciences, which awards the Nobel 
prize, has decided that the recipients for this year 
shall be as follows: Literature, Henrik Ibsen and 
Bjornstjerne Bjornson; physics, Signor Marconi; and 
medicine, Dr, Finsen. 
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A CALIFORNIA ONION-SEED FARM. 


As the means of transportation are improved 


throughout tl country, the tendency is for each re 


gion to confine itself more and more to the production 


of those crops for which its natural qualities anc con- 
ditions be fit it Thus, California and Oregon sup 
ply a iarge proportion of the hops used in the United 
States; nearly all the prunes consumed in the whole 
country a ylelded by Californian orchards vast 
quantities of raisins, apricots, peaches, oranges, and 
other fruits are sent from Southern California to 
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are no scorching heats and no biting frosts; rain usu- 
ally falls in ample quantity to mature the seed while 
it is growing; and dry weather, with some wind, may 
almost always be counted ‘on at the harvest season. 
Seeds grown in California, being dried entirely 
by the agency of pure air and genial sunshine, are 
of higher quality than those preduced in climates 
where artificial heat must be employed. They are 
more vigorous and germinate more readily. In Santa 


Clara Valley three thousand acres of land are given 
During the 


to the cultivation of seeds. 


up wholly 
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There are many various kinds of onions, and their 
seeds are kept separate and distinct, so that the pur- 
chaser may be able to rely on getting the variety he 
desires. 

The White Portugal is a mild onion and fetches the 
highest price in the market, because it yields fewer 
pounds of seed to the acre than other varieties. The 
Australian Brown has a reddish-yellow color, and was 
from the country whose name it bears. 
Danver has a bright yellow color 


The Prize-taker is large and yellow, 


introduced 
Th: Yellow 
and ripens early. 


Globe 








Washing the Onion Seed. 


An Onion-Seed Farm in santa Ciara Valley. 


various parts of the world On the islands in the 
Sacramento River asparagus is grown in great abund- 
ance, and from the peat-lands of Orange County, Cali- 
fornia, hundreds of carloads of celery are sent away 


each year to the Eastern States. The best maple syrup 


comes from Vermont, and a man ih Texas raises the 


finest pecan nuts 
The Santa Clara Valley to the south of San Fran- 
cisco is eminently adapted to the production of flow 


er and vegetable seeds, on account of the high fe: 
ity of its soil and the regularity of its seasons. There 

















Threshing Onion Seed in Santa Clara, Cal 











A CALIFORNIA ONION-SEED FARM. 
season of 1901 these seed farms yielded 1,035,000 
pounds of seeds of vegetables and flowers, all of which 
went to the wholesale dealers and were made up by 
them into small packets to be sold at retail grocery 
stores throughout the land. 

Of the more than one million pounds of seed grown 
in the Santa Clara Valley, about half is onion seed. 
This is planted in November and December, the oper- 
ation being but little interfered with by rain. On an 
onion farm weeds must be carefully eradicated, in 
order that the seed may be preserved in its purity. 


ae SS 








View of a California Onion Ranch, Showing Irrigation Trenches. 


with a mild flavor, and is said to be the best onion 
in the United States. The Southport Red Globe has 
a purplish red color. There are also the Yellow Dan- 
ver, the Yellow Dutch, the Yellow Strasburg, and 
many other varieties. 

The seed farms are kept in a high state of cultiva- 
tion almost up to harvest time, which begins in July 
and continues through August into September. Most 
of the laborers employed on the onion-seed farms are 
Chinese. As soon as the seed is ripe, the gatherers go 
out into the fields, cut off the tops of the onions with 
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about an inch of stalk, and drop them into large bas- 
kets. The onion seeds are green when gathered, and, 
if cut in the morning, when the dew is still on them, 
take a than if gathered in the 
afternoon. The pods are conveyed in sacks in a wagon 
to the drying-ground, where they are spread out on 
large sheets to dry Daily the heaps are turned over 
with a wooden fork, so as to facilitate the process of 


time to dry 


longer 


drying, which occupies two weeks or thereabout. As 
rain scarcely ever falls during the drying season, and 
the sun shines almost continuously during the hours 
of daylight, the operation progresses rapidly. 

When the pods are thoroughly dried, they are con- 
veyed to the threshing 


machine, in which a wheel 





making six hundred revo 
winnows 


chaff 


lutions a minute 


the seed from the 


The seed is carried into 
large sacks, while the 
chaff goes into the air in 


a cloud, which whitens 
everything 
Next it is 


washed in a trough to re 


everybody and 


within reach 





move dirt and imperfectly 
developed seeds, which lat 
ter float on the surface of 
the water and are skimmed 
off. After the 


the seeds are again 


washing 
spread 
out to dry, and in four or 
five days are raked up and 
passed through a fan mill. 
Then 


sacks, each containing one 


they are put into 


hundred pounds, in which 
shape the commodity is 
marketed The harvest being over, the stubble is 
burned and the ground plowed in readiness for plant- 
ing the next crop after the early rains. 
-+eore — 
THE NEW SANTOS-DUMONT AIRSHIP. 

With the lamentable failure of Prof. Langley’s aero- 
ident which befell Dr. Greth still 
mind, one cannot help but admire 
displayed in 
navigating the ten thus far 
Severo and De Bradsky, in machines that 
both lost their lives. 


with a 


drome and the act 
fresh in the public 


the courage which Santos-Dumont has 


airships which he has 
constructed 
differed not 
Still, he persists in adhering to his 
pertipacity that shows he has the courage of his con- 
With the new airships, numbers 9 and 10, 
himself pretty much in the public eye of 
sails in to 


radically from his, 


design 


victions, 
he has kept 
late by various theatrical exploits. He 
town for breakfast in an airship; he picks up children 
takes them for a sail, and brings 
more recently the United 


in some public park, 


them back safe and sound; 
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Important Step in Electric Traction, 

A practical experiment of the highest importance 
and interest in jthe development of electrical railway 
service is now in progress on a suburban line between 
Niederschénweide and Spindlersfelde, in the south- 
eastern quarter of Berlin. 

During the past week there has been in daily oper- 
ation a ear driven by a new motor invented by a young 
Austrian electrician and built from his plans by the 
Union Electric Company, of Berlin. This motor 


achieves with apparently entire success what has not 
been accomplished hitherto—at least not in Europe; 
it propels the full-sized service car at any desirable 





A VIEW OF THE AIRSHIP, SHOWING ITS MOTOR AND PLANES of electric traction 


degree of speed without employing any cumbrous and 
expensive regulating devices, while deriving its energy 
from a single-phase alternating current of 6,000 volts, 
carried along the line on one smail trolley wire and 
delivered directly to the motor without conversion to 
a lower voltage or a continuous current. 

The far-reaching importance of this demonstration— 
which will be at once recognized by every electrical 
engineer—will be apparent when it is remembered that 
electric traction, which has proven so effective and 
economical for interurban and suburban service, has 
met hitherto some very serious economic difficulties 
when applied to long distances, The method hereto- 
fore employed has been to send over the line alternat- 
ing currents of high pressure which are taken off at 
intervals by substations equipped with step-down con- 
verters that reduce it to a continuous current of low 
voltage, which is fed into the trolley wire or third 
rail and thus transmitted to the motors of passing 
trains. 
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and used by some passing train, has hitherto rendered 
the proposition economically untenable. 
When the high-speed experiments were 
year on the government railway line b2*ween Marien- 
felde and Zossen, an alternating three-phase current 
of 10,000 to 12,000 volts was carried along the line on 
three copper wires and conducted thence by trolleys to 
transformers carried under the floor of the car, whence 
it was transformed to 1,150 to 1,800 volts and passed 
into the three-phase induction motors. The car, as wil) 
be remembered, easily attained a speed of 140 to 150 
kilometers an hour, at which pace the rails began to 
give way. The further experiments had to be post 
poned until a more soliu 
and substantial track could 
be provided. 
The present 
has therefore a 
different purpose. it in 
volves no question of ex- 
treme high speed, but 
rather the transmission of 
a single-phase alternating 
current at a voltage (6,000 
volts in this case) suffi- 
cient to carry it over a 
long line on a small and 
relative ly inexpen 
sive and the direct 
use of the current, without 
transformation, by a motor 
capable of running eco 
nomically at any desireable 
speed and which fulfills 
all the other requirements 
The 
point demonstrated by the 
now in progress is 
motor for the special 
No sparking or other 
shadow the 


triec last 


experiment 
wholly 


wire, 


tests 
the effectiveness of the 
purpose to which it is applied. 
technical difficulty appears 
success of the experiments, The system eliminates 
the expensive substations, with their heavy initial 
outlay and operating expenses, and is so simple and 
direct in its working that it may, at least in theory, 
be applied to lines several hundred miles in length. 
If the distances are very great, of course the power 
may be transmitted from a distant waterfall or steam 
plant at any desired pressure—say, 20,000 or 50,000 
volts—and then reduced in ordinary transformers, re- 
quiring no especial care, to the working-line voltage 
of, say, 6,000 or more. The present tests are over a 
line of 3 or 4 miles in extent, the length being imma 
terial. There may be encountered new technical. difi- 
culties when this increased to as many 
hundred miles, but such difficulties are only such as 
may be met in any long-distance transmission and 
such as electrical science at its present stage is fully 
The new motor is believed to 
have bridged the chasm and 


new 


thus far to 


distance is 





States Minister to Portugal had the doubtful pleasure As already noted, this works very well for prepared to overcome. 
of accompanying him upon an 
airship jaunt. e FOTO Eee Ree Teme 
The latest balloon, the No ~ wat ne 8 : 
10, with which he has done 


some of these wonderful 
things, in some respects marks 
a departure from his previous 


designs. The car is about 100 


feet long. Its carrying capac 
ity is said to be ten persons. 
lts voluminous gas bag can 
contain 1,650 cubic yards of 


hydrogen, Its form is that of 





an elongated ellipsoid, meas 
uring 159 feet, with a maxi- 
mum width of 23 feet. The 
two ends are pointed. The 


envelop of the balloon, with 
its 850 square yards of surface, 
three compart- 
having a volume 


At about the 


is divided 
ments, each 
of 550 cubic yards 
center of the balloon are two 
unequal 


into 


interior air bags of 
which 
each other by 
vas sleeve. A 
motor of 60 horse power drives 


size, communicate with 
means of a can- 
Clement petrol 
two propellers of 12 feet diam 
both same 
screw pitch. In all, five baskets are to be distributed 
along the 
will be 


eter, having the 


car-frame. Since the tendency to pitch 


pairs of horizontal 
forward rear of the 


thereby increased, two 


planes are and 
center of the 
the axis, for the 


placed to the 
arranged along 
craft in 
6x6 


framework, which are 
purpose of keeping the 
longitudinal trim. The measure 
feet, and have in all 144 square feet of resistant sur- 
face 


proper planes 


They are movable, and are controlled by a set of 
levers 
a ee ee — - 
Wireless been established be 
tween Japan and Formosa. 


communication has 





THE SANTOS-DUMONT No. 10, ON ITS FIRST ASCENT, OCTOBER 19. 
Five baskets in all will be used, the total carrying capacity being 10 passengers. 


short lines such as are required in city and suburban 
transit and which are thronged with constant traffic. 
But when the proposition is to extend the same prac- 
tice to a standard railway, connecting two cities from 
100 to 300 miles apart, the cost of the installation and 
working expenses become practically prohibitive. Be- 
sides the frequent substations equipped with trans- 
formers capable of converting the high-voltage alter- 
nating current into a low-pressure continuous one, 
there is the question of heavy copper conductors 
throughout the line, and this, added to the fact that 
the transformers and rotary converters must stand 
idle except when the converted current is taken off 





opened the way to economical, 
and therefore long: 
distance traction on 
railways of standard capacity. 


practical, 
electric 


oneness 
Other Things Besides 
Radium, 
8S. W., in Nature, asks the 
following question: When a 


magnet in my drawer 
has been ready to act on a 
compass any time during the 
last twenty years, and has not 
altered its appearance in any 
appreciable way, I ask, whence 
continuous mag- 
netic Again, when a 
lady has had for a great many 
years a cedar workbox, which 
has never failed of its charac- 
odor, it is a natural 
question to ask, whence comes 
the smell? The statement in 
books, both of physics and 
physiology, is that something 
material is given off from the 
wood which alights on the oj 


small 





comes the 


supply? 


teristic 


factory membrane of the nose 


This is purely gratuitous, as 


the statement is without a shadow of proof, the box 
being to all appearances in no way diminished in size 
If the hypothesis, for it is noth 
in principle 


or otherwise altered 
ing more, fails, how does the case differ 
from that of radium? 
+ 

In Germany it is intended to make the restored 
Saalsburg in the Rhine country a museum for antiqui- 
ties from the Roman occupation and earlier times. To 
of Roman em- 
perors are in preparation of Ber 
lin, has completed his models of Adrian and Alexander 


Severus and submitted them to the German Emperor, 


decorate the museum various statues 


The sculptor Goetz 





a Te. 
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A HOUSE THAT TURNS WITH THE SUN 


One of the curiosities of the Exposition de |'Habita 
tion. recently opened in Paris, is a revolving house, 
designed by Dr. Pellegrin and M, Pettit, a well-known 
Parisia ur tect 

The structure is in truth a heliotropic house, since 
it does just what heliotropic plants do In other 
word it always presents the same facade to the sun, 
from dawn until dusk Probably to most of the visi 
tors to the Exposition the house was regarded as an 
architectural curiosity, with no practical value what- 

t 4 i matter 
or ta if ! a I l 
to meet certain scie l 
fi req rements n al 


plyine the doctrines of 


heliotherapy, of which 
we have heard so much 


through the work of Dr. 





| 
Finsen | 
It has been proven 
clearly nough not only | 
that a healthy dwelling Deen ne 
should be well ventilat i] i 
ed, but that it is quite i} 
as important to have it } | 
} 
j 


well lighted Sunlight 

j 
is a potent bactericids i 
Most houses indeed, 


even the most carefully 


designed structures ré¢ ‘ 

ceive but a very small 

portion of the sun's rays «) 
during the day This ay 


new and curious struct 
ire of Dr. Pel 


ntended to obviate this 


egrin's is ; 


fect, and to provide a 
kind of family sanatori- 
um. For that reason it 
has been planned so that 
it will receive the largest possible quantity of sunlight 
during the day The walls are hollow and are entirely 
insulated from heat and from cold, so that the house 
will be neither too warm in summer nor too cold in 
winter 

The mechanical features of this peculiar building 
are not without interest The mechanism by which 
the structure is turned consists of a vertica! shaft, 
which is driven by machinery located in the basement. 
upon a platform or turntable 


The house itself rest 


flush with the ground, leaving the basement free, so 


that it can be used as a cellar 


Under these conditions the ball bearings, on which 


the turntable rests, have a receiver of considerable 
diameter, and arranged on a suitable metaliic crown 
supperted by a massive annular masonry wall within 
which a staircase is built, fixed to the turning structure 


and carrying rollers at its lower end which rest on the 
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floor of the basement and enable the staircase to turn 
with the house. Doorways in the . nular wall permit 
access to the various rooms, In the middle of this 
basement an arrangement is mounted on two parallel 
masonry supports, which consists essentially of a cone 
on which two-part rings turn, their number being svch 
as to prevent their axial displacement. These rings 
are provided with an interior coiled spring which is 
frictionally seated in an annular recess 

The rotation is obtained by means of a pinion which 
is geared to a circular set of teeth fixed on the plat- 
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Pians of the Revolving House. 


form. A central apparatus, above which the house 
turns, allows the introduction of water, of gas, of elec- 
tricity, as well as the exit of water, etc. 

The dwelling is turned either by hand or by means 
of a motor. The latter plan is necessary if the house 
exceeds two stories in height. If the structure be 
turned by hand, it is simply necessary to move a lever 
once an hour in order to cause the house to turn a few 
inches. If the house be turned by mechanical means, 
it must make a complete revolution in twenty-four 
hours, which can easily be attained by properly regu- 
lating the mechanism. The movement is so slow that 
the inmates hardly perceive it 


> 0 << 


The Australian government has decided to call for 
tenders for the manufacture locally of sixty to a hun- 


dred locomotives. 
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Radium Emanations tor Consumption. 

Frederick Soddy, who was Prof. Rutherford’s assist- 
ant at McGill University, in Montreal, has suggested 
another use for radium. He argues that, as it has 
been found to cure consumption of the skin (lupus), 
it should also cure consumption of the lungs, if its 
rays can be brought to bear directly on the diseased 
lung tissue, without any intervening substance, such 
as the chest wall. At first sight this seems rather a 
difficult thing to do, as it is, of course, out of the ques- 
tion to place any solid mass of radium within the lungs 
themselves. But recent 
studies have shown that 
radium in 
gives off a gas and that 
this gas is itself radio- 
active. So all that is 
necessary to subject the 


solution 


internal lung tissue to 
the direct action of 
radium rays is to 
breathe a mixture of 
air and the radium gas. 
By this means Mr. Sod- 
dy believes a new and 
valuable remedy for 
consumption will be 
available to the pathol- 
ogist. The rays from 
have already 
useful in the 
several 


radium 
proved 
treatment of 
forms of skin disease, 
and it has been sug- 
gested that the inser- 
minute parti- 
cles of radium in the 
interior of a cancer is 


tion of 


worth trying. It should 
be remembered, how- 
ever, that even if 
radium proves valuable in the treatment of pulmonary 
tuberculosis, its cost is se high—several hundred dol- 
lars a grain—that it could not come into general use, 
under present conditions. 
Om a 
A $25,000 Prize fora Formula, 

The average price of California wines is ten cents 
a gallon with cooperage. Such has been the enor- 
mous production of wine within recent years, that 
attempts are now being made to find some other use 
for the grapes which grow in such profusion in Cali- 
fornia The American Grape Acid Association, 318 
Front Street, San Francisco, Cal., offers a prize of 
$25,000 for the best formula and the right to its use, 
by which grapes containing over twenty per cent sac- 
charine, and valued at $10 per ton, may be utilized 
in producing tartaric acid at a price which will permit 
exportation without loss. 
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The Facade of the House Presented Toward the Sun, 


A HOUSE THAT TURNS WITH THE SUN. 


Another View of the Hous: Taken from the Same Pcsition as the Adjacent Picture. 














NOVEMBER 1903. 
SOME NEW HYBRIDS. 
BY HAROLD J. SHEPSTONE. 
The reeent purchase by the Indian government of 


two zebra-horse hybrids from Prof. J. Cossar Ewart, of 


University, Scotland, has called attention 


this gentleman, and, incidentally, to 
Carl 


Edinburgh 
to the work of 
the experiments in cross-breeding of Mr 


beck, the 


Hagen- 
animal dealer at Hamburg, who has for some 
seven years past given serious consideration to this sub- 
period Mr. 


variety of 


ject During this comparatively short 


Hagenbeck has produced an entirely new 


sheep, deer, and pheasant 


by crossing the stronger, 


wilder species with tame, 


domestic specimens. 


It should be stated at 


once, perhaps, that the one 


aim in conducting these 


experiments has been to 


obtain a stronger and bet- 


ter aninfal—that is to say, 
better blood. That this has 
been accomplished in the 


ease of the zebra-horse 


cross there is not the 
slightest doubt The new 
animal, which has been 


named the zebrule. has 
been produced with the ob- 
ject of taking up the work 
of the 
mule. It 


ordinary military 


is a little larger 


than the average mule, and 


when once broken to har- 
ness is much more tract 
able and far more intelli 
gent Furthermore, the 
new animal does not pos 
sess that stubborn will and Mr. 


dangerous tricks often 


found in the common mule. It is also hardy, a good 


trotter, very sure 


of its footing, and capable of adapt 


ing itself to great changes of climate and tempera- 
ture. 

Prof. Ewart seriously commenced his experiments 
nine years ago. He obtained a fine, healthy zebra stal 
lion, “Matopo,” now the sire of many zebrules. The 
first hybrid was born in August, 1896, at Penicuik, 
in Midlothian, Scotland, the dam being a pony, se- 
lected from a first-class breed, the sire, of course, be- 
ing “Matopo.” The foal proved strong and hardy, 
very easily broken to saddle and harness, while its 


intelligence surprised those in charge of it. The ani- 


mal was produced merely for scientific 
that Prof. Ewart 
conclusion that the new hybrid would be an ideal ani- 


mal 


purposes, but 


it was such a success came to the 


for ordnance and commissariat work 


Iceland Pony and Her Two Foals. the Smaller of Which is a Zebra Cross. 


The experiments were therefore continued, and a 
nhumber of zebrules bred from thoroughbreds, half 
Arabs and Clydesdales Several ec? these were pur- 
chased by Carl Hagenbe of Hamburg. Indeed, he 


had already bought the two which have been dispatched 
to India, but willingly gave them up to the Indian gov- 
ernment when they decided to take them, as he is con 
vinced from his experience and handling of the zebrule 
that it will be the mule of the twentieth century. He 
German government to take 


He has 


is endeavoring to get the 


80me of these animals for use in their army 
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several in his park at Stellingen, near Hamburg, and 
when in that city recently the writer went for a drive 
behind two of these interesting creatures. 

Full-grown they stand about 14 hands high, and have 
a girth measurement of about 63 inches. They are 
therefore somewhat larger than a mule. At first sight 
they strike one as strange, the zebra striping in some 
being very distinct, though, of course, by 
no means so conspicuous as in the wild zebra. They 


instances 


answer to the reins instantly, are not at all nervous of 
electric cars or traffic, and fast trotters. 





Lawrence Hagenbeck and a Team of Zebra-Horse Hybrids. 


Prof. Ewart, in speaking of the hybrid in his book, 
“A Guide to Zebra Hybrids,” says: ‘“Zebrules are 
better eare of themselves than 
alert, more active, and 
intelligent From the 
first, friendly, more curious 
and confiding than ordinary foals. With time and care 
most of them can be trained to any kind of work. It 
and far from safe to break in 
but quite possible to break in 


usually able to take 


animals, are more 


vigorous and 


pure-bred 
altogether more 


zebra hybrids are more 


is almost impossible 
itself 
by itself a zebra hybrid.” 

It was hoped that the British War Office would take 
the new animal, but it stolidly refused to touch them 
It is as well, perhaps, that the animals are to be tried 
first in India, where it is well known the natives man 
age their mules with more tact and patience than the 
British soldier. The animals have already arrived at 


a young mule by 


SOME NEW HYBRIDS. 


their destination, Quetta, and are now undergoing a 
series of tests as to their suitability for mountain bat 
official report has 
ceived, it has that the animals fulfill all 
the requirements set down by the Indian government 
well that a number of 
drives have been organized in the Bast Africa Protec 
torate for the capture of young zebra stallions for ex- 
portation to India, Jamaica, and elsewhere for breed- 


tery work Although no been re 


been stated 


Indeed, so have they behaved 


ing purposes 


A hybrid that has attracted the attention of zoolo- 


33! 
gists is the lion and tiger cross, a number of which 
may now Hagenbeck establishment in 
Hamburg. The oldest is four years of age, and is a 
fine animal, called “Prince.” He was recently 
performing with several other animals in one of the 
Hagenbeck trained groups in New York. 


be seen at the 
seen 
When only 
three years of age he weighed five hundredweight and 
mearured 10 feet from the tip of his tail to the tip of 
his nose, and stood four feet 
shoulder. The peculiarity of this beast is that he Las 
a tiger’s body and a lion's head, the stripes, 
not being so distinct as in 


high to the top of the 


of course 


the common tiger. Prince's 
father was a Seaegal 


and his Benge! 


lion 
mother a 


tiger. This one animal is 
valued by its owner at 
$10,000. 


“The first successful ex 
periment I made in the 
crossing of animais,” 
Mr. Hagenbeck, in 
ing of this side of his in 
teresting work, “was about 


said 


speak 


seven years ago, when I 
crossed a leopard and a 
puma. The only living 
animal of the litter, which, 
fortunately, was a very 
healthy one, I soid some 
time ago to the Berlin 
Zoological Garden, where 


it is still in the collection. 
I am busy endeavor 
ing to obtain a new variety 
of sheep by 
giant sheep of 
Asia with our common do- 
mestic animal.” 
Sportsmen will be 
new pheasant 


now 


crossing the 
Central 


par- 
ticularly interested in the which the 
Hamburg establishment has produced. It has been ob- 
tained by crossing pheasants from Central Asia with 
the European variety. The result is a larger bird, 
much stronger on the wing; and more prettily marked. 
The new pheasant very much resembles the English or 
common American pheasant in appearance. It is some 
what larger, however, and sportsmen have already dis 
covered that it is very quick on the wing, and not so 
easy to bring to the ground. Mr. Hagenbeck has suc 
ceeded in securing several broods of these pheasants. 
The first of these were obtained in April of last year 
They were quickly snapped Duke of Bed 
ford and Lord Rothschild, who own extensive shooting 
grounds in England, these two gentlemen taking the 
larger portion of them 


again at the beginning of this year, and the birds are 


up by the 


Several broods were obtained 








The Nine Months Old Progeny of a Lion and a Tiger, 


all doing well. For years the European pheasant has 
been gradually declining, but with the introduction 91 
the Asiatic variety it lease of life 
In the same way 
been secured by crossing Persian fallow deer with ordi- 


has received a new 


several new varieties of deer have 


nary European deer 


2>-e-2 

Sleeping car service has been inaugurated on the 
electric liner etween Columbus, Ohio, and Indian 
apolis, Ind. The *ars are complete sleepers, and are 


equipped with 600-,orsepower motors 
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for interest in same; valuable. Carlos W. Adams, | Ghurn dasher, J. W. Morris .............. 2 curves, curved or flat surfaces. over or| Garment supporter, 0. Kraus es Gel ipt 
Lakeville, Conn Cigarette box, ete., 8S. L. Feiber ro somes rs, etc., —— as a wink.] Gas burner, W. Collins a 
|} Cigarette macaine creasing device *ositively accurate anc — ity itselt.| Gas burner, J. Harris aie 
Price $1.75. Your ack if not | Gas burner, incandescent, L Reinhardt. 


Inquiry Neo. 4756.—For makers of bending ma- | continuous, F. Ludington.......... 


the Toten and mos’ prac 





at all around | Gas furnace, recuperator, iuitene ll & Dell 








ehmery Clip or fastener, A. Bedworth........ Ss cna ae peat a ans -_ 

Fpecial and Automatic Machines built to drawings on > ee A ® ~ ee hill eee cular for the asking. a ae ge . << Mosher. . 
contract. The Garvin Machine Co., 149 Varick, cor. | Clutch, P. B. Varney , STECKENREITER MFG. ©0., Gas manufacturing apparatus, A. M. Gow.. 
Spring Streets., N. Y ( ute for ques swivels, ratchet, 96 Lake » EGA om 1, Chicage, TH. | Gas supply system regulator, F M. Dixon 

| Kunny, et a os 7 ~ Cian ws, Gasolene engine, R. R. Gaskil ° deessee 
olnegit? Be. 4757.—For manufacturers of Ger ‘ usee tree , BR. J Bigere..... . : ranies THE EUREKA CLIP te Hy .n ier += aR SRRSSEED 
Clutch mechanism, lever actuated interlock- The most useful article ever invented Gearing, A. .Winton 


The largest manufacturer in the world of mMerry-go 12 630 tor the parpose. Indispensable to Law- 
ny yers, Bditors, Students, Bankers, Ineur- 
twins ompanies and business men gen- 
erally. Sook marker and paper clip. 
Does not mutilate the paper. Can be 
yeee re edly. In boxes of 100 for 25c. 

To be Rad of all booksellers, stationers 
and notion dealers, or by mail on receipt 


ing Bh WwW Grist 
ml sereen, J. P. Burke 
offee roaster, C. Constine 
olling machine, Schweitzer & Hausold 
oln receptacle, J. A. Stelnmetz 
ollars, manufacturing, G. J. Dormandy 
column, girder, or structure, metal, Zeh 





Glass articles, manufacturing hellow, x 
T. Sievert . 

Glass blowing apparatus, 
Glass blowing machine, 

Glass cutter, F. 8. Fletche 
Glass drawing machine, ( 
Glass finishing apparatus, . 
Glass reflectors, making, O. A. Mygatt 


rounds, ehooting galleries and hand organs. For prices 
and vermes write to C, W. Parker, Abilene, Kan 





ims 





‘Sievert .... 742,506 
Hutton --. 742,662 







SON O29 





wiry Ne. 4758, For first-class manufacturers 
of wax match-masing machines 


“3-3-0 





We manufacture anything in metal. Patented arti 





















‘ - & Forsyth ee eceees of price. Sample card, by mail, free. Man- 
cles, metal stamping, dies, serew mach. work, etc., | Oombing machine, a tecebtess 5 | ufactured by C ‘onsolidated Safet Glassware, finishing, J. H. Croskey 
Metal Novelty Works, 4 Canal Street, Chicago Commutator, C. J. Roach ; 3 | Pin Co., Box 11, Bloomfield, N.de Governor for steam engines or pumps, au 
‘ , | Concentrator, C. H, Smow .........eceeees amnenats — tomatic pressure actvated, J. H. Clark. 742,290 
Inquiry No. 4759.—For makers of paint-grinding | Concrete post mold, H. H. Clough Governor spindle actuating device, G 
machinery Convertible device I STEAM SH6 \ Petsche . . cove 
Empire Brass Works, 106 EB. 12%h Street, New York, | Conveyor, portable, W. L. MeCabe. . Ni VE) Grain divider, J. W. Pridmore... aac 
™ have except ai facilities for nufacuring any | Conveyors, rope earrier for movable bucket, § Grain scourer and cleaner, C. Stone 
¥. le Sy — ra al G. EB. Titeomb ; * 742,753 ~ Gramophone reproducer support, E. R. John- 
artic!« requiring machine shop and plating room Cork washer or disk and making same, C . | ee ee ee . 
Inquiry Ne. 4760.—For a model for locomotive . D Armetrong . ; i diieedion 743, 56S Toledo Ohio, USA! Grate attachmen Ww. A. More land ite ee 
vulvo setting Corn husker, green, Deering & Goodwin 742,172 - Grate, shaking, G. A. Gumphert ......... 
Corn husking implement, G. Marshall. . 742,606 Grinding mill, Hodgkin & Pemberton. 
luquiry No. 4761.--For makers of wooden novel- | Corn husking rolls, agitator for, C. a. - Q. Grinding or polishing machine, J. B. Lobet 
tios, auch as fruit and vegetable crates and baskets. Bort ray . cosewee te 742,387 Vi . orks Gun, air, D. F. olley . Prey 
: : wa 2 Corn sorter, seed, L "Pp ‘Graham. =a .. 742,785 Ul an Iron W' Gun, rapid fire, Me igs & “Jakobsson 
ie celebrated “ Hornsby-Akroyd” Patent Safety Ol) Oo rcut gkirt hook attachment, M. B. Ham- C Hair crimper, C. R. Linthicum.......... 











fngine te built by the De La Vergne Refrigerating Ma moud 742,188 < Hammer or tool, magazine, G. C. Fuller.. 
chine Company. Foot of East 188th Street, New York. one phthalate and making same, H Harness, T. Manners .........02-sceee. ° 
| t ; » 742,532 YoU ARE EASY Harrow, ©. C. VOUGMM ..ccccccce eer eyes 

Inquiry No. 176 2.-For makers of serew cider | Coupling device, auxiliary, C. H. McLaugh Harrow, N. W. Thompson ..... eseeeese 
presses in Michigau, Obio and Indiana. 1 tee coves TM If you need a carpenter to help you repair your roof witb | }jarvester attachment for saving and secur- 


Warren’s Natural Asphalt Sand Suriaced Roofing ing down grain, W. M. Wadleigh.... rome 








in es es 
‘rate filler, W. A. Melrose 


Contract manufacturers of hardware specialties, ma- 
































‘ 
“ Crochet form, A. J. Barber arvester, beet, B Cc hiacveecu tess 
chinery, stampings, dies, tools, ete. Excellent market- | Grystallizing apparatus, H. Winter The best and most ser- porwnrss, Ls Beer @ & Crane ; 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. Cuff holder, M. L. Hawks . dane viceable prepared rooting Harvesting machine, 
we. ‘ ultivators, eoneveeeets arch for, H. B. Por on the market. It is dur- Hat fastener, lady's 
Manufacturers of patent articles, dies, metal stamp- cer able, fire-proof, and does Hat, folding, R . Plat 
a : : . . - 4 . E ee ° sersees ee uire paintir a Ou z. . ato 
ing, serew machine work, hardware specialties, machin- | Curtain fixer, z " i. Eme "Comes ready to lay in} Hay and stock rack, 
ery and tools. Quadriga Manufacturing Company, 18 | Cutter head, C. Beewald ..... . . rolls containing 108 sq. ft Staley y 
South Canal Street, Chicago Cutting machine, vertical feed transverse, Heat alarm, ° Jones... 2, 
- . pues i” es ND (6.6 on alGeutogtiides+<sne 742,772 | Warren Chemical & Mfg. Co., 18 Battery Pl., New York | treating boiler, ion. 42° 3 
¢#" Send for new and complete catalogue of Scientific | Dental engines, circuit controller for one nae: —— | Hinge, gate, L. F. Volberding........ 42,261 
and other Books for sale by Munn & Co., 361 Broadwa surgico, W. W. Alexander pS EO 742,374 Hoist, chain, T. A. Weston............... 742,589 
Se ge: cman se | Dental filling tool, H. P. Kelly :...... : Heit | About Repairs Hoisting, ete., drum for, C. W. Hunt... 742,198 
New York. ee on application, Dental jaw prop, BE. L. Mason ... 742,698 Each part of our engines mm shined to Hoisting hook, safety, J. M. Waid 7 
| . ‘ gauge and always kept in stock. Repairs & , y, 4 a . 742, 7 
| Dental or other uses, blast controlling " de- ee chem nated with the Hoisting or hauling drum, A. Mc -Namara. 742,721 
vice for, N. K. Garhart Coagcccceoes 742,305 Holdback, vehicle, J. C. Joyce............ 742,668 


Hooks. See Cant hook. 
Hook and eye, C. C. 
Hook and eye, P. M 


~ ; a sinte . ; - 2": Gas & Gasoline 
INDEX OF INVENTIONS Biotin cabooses Fee I. 1. Pitt- poe OLDS “sess 
le 


| | | RPE TETETITICLL LLL eee 
supply any part and we dc 

















" Door, A. Ritter eerecoveceee lorse t set, G. A. 
For which Letters Patent of the Draft equalizer, B. Little ... oes tale aavantagp of your ico aekom, tail 
Draft equalizer, F., Richardson ....... 742. orc Send for new cata- for, G. A. Bulles..... 
United States were Issued Draft evener, F. J. Schulg ........ p 7 Ieee of al “a onary ond Horse nose band, M. Purcell . 
| Draft rigging, friction, J. C. Herrmann. Portal = a Horse stock, M. T. Bransfield.. 
for the Week Ending Draw gear and wating apparatus, W « ae ‘Motor “Works, 916 River Strect, Lanaine, Miou. | Fiorseshoe, J. MacLean..............+..- 





October 27, 19003, Jones cove .++-742,791 to 742,798 Horseshoe, «istic, E. J. Sinnott iasese & iz 
Drawer pull ‘stud, D Wa SOE vs cenenass 742,526 ARTESIA N Horseshoe, nailless, =, ee res 742,509 
> | Drier See Char ime. Horseshoe sharpening ‘and calking device, 
. * ** . 6 






































AND BACH BEARING THAT DATE 
Drier . & Pee cocncaspacdeus « . 742,228 7 ee 
{ See note at end of list about ss of the Drier, R. F Wont ode 742,265 Wolls, Oiland Gas Wete@rtiies Hose coupling, J Homola. we 
on - sbout copies of these patents. | Drying itnodustrial wastes, apparatus for, E. by centract toany depth from! Hose cut off “compressor, E. Horsey...... 
Low! . 42.387 . an to 3000 feet. We also manufac- He. 7“ ey ’ 742 476 
Drive vate, C. N a ane ** oan @ i » ture and furnish everything re- me supporte r, +. N y . we 742,476 
Adding vegiater, H. G. White 742.810 riveway gate, lelsen over eees 142.217 quired to dill and complete Hot air currents and liquid spray, machine _ fa 
Mdbesives, making, C. D, Ekman 142,174] ee a A.B. Kublemeter : - 742,680 : same. Portable Horse Power for producing, J.C. Sherburne one 142,908 
advertising and check protecting devi od Dy e and making same, blue sulfur, "R Herz 742,189 AWN and Mounted Steam Drilling | Hydrocarbon burner, H. J. Myers. ees 742,344 
cneahinad ‘  . = Gevece, . Eaves trough hanger, pg & Mulvey.... 742,371 Machines for 100 to 1200 feet. | Hydroe arbon burner, J. B. & H. V. Gor- 
es Ss Ege beater, B. E. We ‘ 742,264 Write us stating exactly what rell ; * thang ovesce 142,000 
; baton wee ° a i » olnctie, GO. W.  Raright Blectric carrying Bn 5 is Hill . 742,426 is required and send for illus- a ~ arbon burner, O. Falkenwalde...... 742,777 
AC " istug with ay card and carton holder, Blectric furnace, H. Harmet .... 742,315, 742,419 o—~ catalogue. Address Ice cream freezer operating mechanism, W. 
ie ae gg les Blectrie lighter, ©. Hubert ... . 742,661 a7 WELL ENGINEERING AN' SUPPLY CO, = “eee isis 
air ty B. Bleow . Electrie machine or motor, dynamo, E. R 136 LIBERTY STREET. NEW XULK, U.S. A, Ice machine, C. C, Palmer 
d _ brake umd signal eystem, T. J. Quirk | Cox, Jr ’ ” 742.600 Ice machine, T. H. Butler. 
Air brake, CRNA Se, S H. Nelson... Electric’ meter. pre payment ‘attachment, H Ice machine freezing tank, 
Alcohol making trichlorolsepropy! Hof A EOE « bbbbnSdcoWersdbesccccces 742,745 INDUCTION Ice table, T. H. Butler 
mann & Bonhoeffer Blectric motor, J. H. Blair .... --» 742,280 Index tag, movable, F. G 





Inking plate for job presses, 


Amber, ambrold or the TWke in mass, 
Interlooped fabric, F. Mauss 


cigarette holders, pipe stema, ete., pro 





Electric pocket for lighting purposes, A. COILS ; 
ES gga Pies cena” teen dla 742,348 for experi- 




















dvcing from, BK. Simon Electrical conduit, spl c . 742,45; : ine 
4 Hee 0 vl it, EB Lake...... 742,453 Internal combustion engine, 
re Ae wi 7 Baa Miectrical diverter, A. C. Gilgen .. 742,626 ments in X rays and Internal combustion engine, 0O. . Oster 
‘ shears, ¥. Dunn Electrodynamle equipment for schools, 5 BTOM an ccccccccsccccevevecceccers eee 42,799 
yaad hm <9 ti if Pe Evans & Hateh .......... 742,408 other electrical work. Iron and steel, electrome tallurgy of, H 
mnciator, line, *. Olansen Electrolytic apparatus, W. M. ‘Johnson... 742. 443 | Gr Catak Free. Harmet . . . 
aeeceas dust guard, W H. Brown : Electrolytic reduction of organic compounds ou ees = Jack, L. A Conner, Jr . 
d utomatic coupling, F. M. & H. C. Har by means of titanium compounds, M. E. s. RITCHIE & SONS Br Broonuine, Mass |Jar closure tightening attachment, G. M 
‘ vey : eB eye eee 742,797 Hughes ...... . 42,45 
: utematie indicator, W. B. Laird : 42, Electrotyping mec hanism, c 742,616 Jar holder, A. Roesch .... Ave 4: 
guwne. J. 0, Sorensen vey 742,246 | Elevator brake, J. Gavelek 42,185 e) he Jar or bottle closure, J. Hirst ...... . 742, 
hag. a = like containing, W. W. Me- 743.4 Elevator car operating device, 742,623 Journal bex dust guard, J. W. Stephenson. 742,750 
5 o ic . “* 2,478 | Elevator mechanism, J. Dillon . 42,173 ing shine, fancy, G. A. Sanders... 742,358 
Hag holder, P. Brown .. 2.0.2... 1.) 742.578 | Blewator anfety device, F. H. Wileon.... 742.542 : Va | Setting machine, fancy = bapicseg ede 
) { Baliot box, secret, H. J. Box.........0006 742, 783 | Elevator safety device, W. & J. Floss.... 742,021 kg i Ak (Contenued on page 833.) 
By 
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Se realex 























NovEeMBER 7, 1903. Scientific American 333 


























































































; Koltting machine, foe feed eee for eiseular, 
ump Spark Ignition, Made to fit ee . 742,628 
soy eogne Staudaré sizes in stock.| Lacing, B. ©. Chapman | eeeee 742,104 > 
“ F ood work P insulation and ~~ Ladders, ete., extension foot foi am ys% / Ee 
or 4 > nee liable Charles . : 742,288 
Guaran Energetic Ignitvon. Greater power: | ramp burner, OC, 742,175 
Price @2.50 Any omy of spark by accurate screw adjustment. La burn ® Jam 742, 7 = 
teoounts in RT pe Ask your dealer, A trial is conclusive. mp rner, ‘ I : veseee U4 M pa ya% | N 
uick wor k eas for lehfleta, testimonials, etc, | Manufacturers’ ramp, convertible signe, AZ iS. i mM...» 749,696 e y a 
vead ; Pp, electric are, . Davison......- 4 
q ? y Mosler Spit-Fire, - - - 800 B way, New Werk Lamp, electric are, Jd. Melser hy ee 
— oe mp fixture, incandescent gas, J. L. Blac 2, Ws | C3 NI Ee A 
k, and all kind a oe 
J . 4 } ur G ear Differentials, 9 Models, | Lamp socket, electric, M. Norden ........ 2, 
wor ? an a S - r di or ebaia ego Mas Lamps, sees hanger for electric, M. ©. 740.008 
We 1 ake a specialty cf replacing worn INES <n v0 6 b3.5000.0 065 tec 0nsdeeseeee 2,% 
. re steering and equalizing gears of | Last distributer, J. a. Hopkins .......... 742,433 Any magazine, Lae og me ———- or awh, at 
' - > > other makes. Can, Gy: i, PUNE oddcehscsancdcansigsssy 742,782 re | Geena ¥ < 
of work, give me the / : : = 
> & 2) Also sproc«ets for a} chains. Lathe’ attachment, J. 'W. “Bronau h, Jr... 742,576 
’ gi BROWN-LIPE GEAR ©O., ioe Sa S & Co ~ er ++ 743,600 Our Large 
Pe . 200 &. Geddes St., Syracuse, N. ¥. ghter, Sikadd Veesogeccssuuvas 2, 
Liquid fuel heater burner, M. 3. Lewis.. 742,460 
R © m 1 n £ t on Liquid supply rolls, controlling ye for, 2908 Catalogue, FREE, 
The Franklin Model Shop. |. er we rasta 22S ERB | AFA SSS Betcr shai ater yous asbeurpin 
, t h . yen from foe eres —. Locomotive engine, Holden & Russell pebo os goof eer ond ——] mae, valosite Fatwustion, ae 
¢ = — n metal fro moti a. C ny. 742, 10 
dn y ° eo" P . complete working mod el. A pperatus for Locunains cneee out Deates, SO. eter. logue containing all subscription offers, ix sure to iu 
colleges. Exhibition ae Introduc- apparatus for, Holden & Russell ...... 42,054 terest you. A postal card brings it to your door, 
‘ tion samples of patented art hovelties. | Locomotive tender gate, H. 0. McClain... 742,718 BETTER WRITE TO-DAY, 
rience d oO Pp erator. Inventions perfected. Drawings and de- Loom box pattern mechanism, F. A, & H. 
signe worked out trom inventors’ ideas. » CORED § ccccscncsis easbadetsseens 742,817 . 
“ Send for circular 9. Loom filling detecting mechaniam, A. BH. ] M H ANSON’ | NWA AGEN 
Ot FRANKLIN) PARSELL & WEED POORER, soccricecchinaedauwomasens teak 742,564 i , AMEN ’ 
Model Shop 129-131 West Sist ‘Street New York. Loom multiplier en W. G. Baton. 742,404 
: 29-13 fest Sist + at, oke , » —_ , . . 
Remington Shee arteries mf ioer oe eng EXINGTON 
. . Loom ahuttic binder, F. A. Milla......... 742,707 
I y pe writer Looms, means for preventing banging off in, 
' wa 8. ba oaptose siappasecedeegs team gr} 
5 ‘ , abricator, S, DOROG. s scesvaneabanb ees tet or 
C om P an ) Mail pouches from moving trains, device 4 TUBULAR 
eon for receiving, J. Kaiser .......606s05 742,070 
227 Broadway, N.¥ Massage instrument, L. Casper.........+ 742,287 DRIVING LAMP. 
Massaging implement, J. B. Cl) or 742,534 
° Match safe, pocket, B. J. Moore ........ 742,711 will 1 not biow or jar out 








Meat shaving machine, J. W. Brows de.. 742,577 
Medicament injector, T, B. Hall... .742,094, 742,635 
a —— jodide, soluble, ©. “H. von 








a clear, white light. 
fy Yikes an engine bead- 


vr ih the e ah straight 


it tir Gioerene. 


Fi is the only perect one, 


BARKER MOTORS 


ito 6H. P., $80 to $220 


asle 742,420 
Motel electrodepositing, W. M. Johnson... 742,442 
aoe and aes same, dry condensed, i. 


Have more good points, fewer OEE sTratecseeusccatecrocders 742,922 na for book (free). 
woo yl Fy Milk tester, centrifugal,” W. i Beans...” 142;401|@ , €, DIETZ CO., 60 Laight Street, New York, 
oO 


Milk tester, centrifugal, T. L. Valerius .... 742,815 
Mill, See Grinding mill, 
Mine timbering apparatus, J. R. Hunter... 742,49 


Mention this paper and get special discount, 
ESTABLISHED 1840, 


other. 
Launches, Valves, Specialties. 











Mixing ap; eratem, H. W. Bilaiadell...... be 94 pa An ed 
Mixing device, » B. Standigh 2.6.6 cccccee 742,749 The Largest Exclusive 
C. L. Barker, Norwalk, ct. - Motor wheel, L. Peter ..ccccsccccccsecss 742,486 "Trane Dealer 
- 7 ny of these beanti« Mower bunching attachment, J. F. Steward 742,255 | on 
fu enuine Dine Musical instruments, means for regulatin 

; n ne the expression of mechanical, BH. ‘it ENCINES 

| s in solid gold, VRE cocccvcccccccondespeececesceeses 2, of all makes and sites, Station 
rd mach SOLD or RENT’ ' hand-made mountines Nut, lock, W. H. ary, Autemo ile and “Boat En- 
WHERE at HALF Mt ANU FACTURERS’ FP’ RIC 4 will be sent direct trom Nut lock, A. & A. gines, Propellers. Always 
Shipped with privilege of examination. Send for Cat, = Sactoey SD cubs of Nut lock, F. herr 

» 208 LaSalle St., Chic price, or ©. O. D., subject Nut lock, ©. J. Ult —_ ; he o 

Typewriter Emporium, ws Lasalle Chiesge |B {5 inspection. Order by Our lock, 0. M, Pra ota sale cootage ts ae 











number. We send goods 
prepaid and guarantee 
safe delivery. Your money 
back without a question 
if you are not ‘wholly 
pleased. Our diamonds 
are of superior quality 
and we sell only fine 


Oil burner feed, _ Ww. Hess ..... ° 742, ts A. H. MeDONALD, 


k- 742,396 98 W.RandolphSt.,Chicago, Ill 


. 742,579 
paratus, G. BOUCIE HERZ 


42, 486 
Outdoor seat, R. Billington. ‘The best k Plug ever made. limporstble to 
| o | 48 m. N never to be cleaned, Ineveases the 
Oven, bake, "M. Fienaings poweee 74g. 406 Geter Pouee. Bndeatrnatt is Stems. fb 
ven, mker's, . use all over the world, Price 62.50, Pvery- 
Gaonator, Miller a Asbley’ thing for ignition, Guaranteed for xix monthe, 
{ H 


HERZ MPG, CO, J 
Package, . Bache . 65 Grand &t., vear W. I way, New Vork 
Packing, } é& BH 


y Write now for splendid list 
Painter's hook, J. Hammarstrom 


Paper bag machine, W. A. Lorenz.. 7 if you want the best CHUCKS, buy Westoctt's 


2 
Paper making machine, T. H. Savery. 



















YOO 
Oller, shaft, R. 'B. Brown 
Ore scraper supporting and cony 
. Hulett 










On Your Hands 


Gre-Solvent 


Takes off everything but the skin, and 


rices, Our 
beautiful Titlustrated C ‘ata 
logue shows thousands ‘of — of the 
newest and finest goods. REE—send for it 
to-day and save pa on your Christmas 
shopping. We are the largest concern in the 
business and one of the oldest —Established 1840, 
Wer 





te On 



































leaves that smooth and white. efer to the Commercial National Bank of Chicago. Ca . 742,239 
er to the Commerc or a pital, “ 
BOXES, 10¢. and @5c #2,000,000.0. § 7 ALTEMUS & CO. Paper making machine, J. D. Tompkins.... 742,260 Brill chucks Posble Grip ial ~ 
«MILES AHEAD OF soar.” Sample “sent FREE Diamonds, Watches, Jewelry, Sterling 156-M Stewart Bh ig. Paper vesting © and trimming machine, wall, le uoks 
THE UTILITY CO., 297 Greenwich St., New York City Silver, Cut Glass, Novelties, ete | Chicago, Hl., U.S.A, 0. rp 
i) Peper seam cutting and 
t 


all, J. Ve 








Pen, “fountain, 


Save all the Spelter consumed in galvanizing by the hot process | Phonographic + , Chucks,Scro: 
by using cur Fateus Cold Guivantning Precan, as tim gmonnt of apelter ducing, T. B. Lambert .....+...0.0+00 , 742,455 Combination 
lost as dross in the hot process if used in our process will give sufficient Phenentanbic records, reproducing, T. B. Lathe Chocks, G oped 
protection to any kind of work to make it rust proof even against salt Lambert . 742,454 Combtt tion 
























































on egeesseoensséesceasagodas Lath e 
fr and sea water. Our Patent Process is nc 1! over the coun! Our licensees inclode U. &. a, The Standard On | p e. 7 a a om 
Car ilerreshot Howt Mutiding Oa. Townend, 4,phorner, Armowr Packing Go Uses tmwind ow ray mm, | PUGS icnbiedt eeereoorescesig' gee 142268 | Westeatt Ghmek snl Gs 
Samp) i custom work done at our factory, 108-110 . 1th St. ain ()ffice, ‘ar venue, Brooklyn, * " . . A ‘oT Ca nm 0 
bi coon 3 pen U. 8. ELECTRO-GALVANIZING ©0. Photographie apparatus, “Goldstein” dl hoes 742,187 | _ Pinet Prize ‘Ar COLUMBIAN. BETION, 1508, 
rs ee PAGE HAE cot ae Photographic plate and making same, Bich- ee 
Pp nares. B& PRO oocccccccsccccsgcsecs 742,405 
: *hotographic erinting apparatus, L. Shaw.. 742,245 fi 
ELEVATING--CONVEYING--POWER aan caemdads Pian? cara punching Serer en 742,578 eee see 
Transmission--Screening--Dredging-Coal Cutting — Couvusvs, Ouso, U.S. A. tai rahccapetibtonetéoees ess Grrae a 
Driiling--Hauling--Washing Machinery. NEW YORK DENVER Pick bas w. 1 _Simmens bovesccunsccaasen 742,507 Prietion hete Spe. sensing from. out, Be need 
Pin, Ts We OE noaaanaisas-sscccees Lt) qagiaol ie 
. 7 . Back ¢ Self F Drili, Bend for 
——_ jane OC. We Baad cocccccsees ory Catologee oes, 
*ipe attachment, water, BE. W. Stebbins.. 742,51 . 
SAVE YOUR EYES! Pipe coupling, W. W. Price ...........+++ 742,352 W. F. & JOHN BARNES CO. 
Without straining them For PIPE-THREADING Pipe covering, J a Jane grrsrseeeeseees 748,008 (Establighed 1872) 
: 64th 1 ‘ipe wrench, F. D. Bullard .........++++. 2,% 
mths as yo as 16ths ines bisa pao CUTTING can com.| Pipes, apparatus for the manufacture of 1999 Ruby ®t... - Rockford, Il, 
with the “ Columbia Caliper No. 5.” Many sizes pare for exse of operation and excellence of work lapweld, A, M. Saunders ..........++++ 742,500 
and styles. Vernier and metric measurement. ’ ith Planter, check row, W. Comard............. 742,596 
Send for catalog and specia! prices. FORBES PATENT DIE STOCK | pianter, hand, J. 'L. Howard ............ 742.659 5, VENT /f Va f 
x = wy" Vise is sel f-centeri id di jjust-| Planter marker, corn, L. J, Lindsay, Lb QNSTRUL, 
ERNST G. SMITH, COLUMBIA, PA., U. 8 a. able te any variation of the Bitngs. “Parts ” m “742,202, 742,208 / 
can be duplicated at slight cost when wort » 
SETS OF a HY out, Will thread and cut up to 12 in. pipe. | MMOs Apwels, protractor, compass, and sun |. 72 
EL pen gE s St mag Pneumatic carrier, C, H. Burton ........ 742,390 
MACHINE No. 30. CURTIS & CURTIS CO.. Pneumatic dispatch apparatus, C. F. Stod- 
| Range \-2in. R. & L. 6 Garden 8t., Bridgeport, Conn. GRUG  sésncssnrdcehnes 742,300, 742,513 to 742,517 


Pneumatic service system, E. L. Giles. 742,410 
Pool ball rack and register, BE. R. Marshall 742,407 
Power transmitting mechanism, L. 


i. 
ABMSTHONSS PIPE THREADING A a eee 


























Removed to 182 Milk Street. AND Printing black, U =, & Bs weed sain be 742,530 
= a CUTTING-OFF MACHINES | Zri2ting machine, G. F. Read ............ 742,282 The Right Kind 
Our Printing machine, Subleadios and perfect- 
Secclaley + Both Hand and Powes ing, W. Spalckhaver .........:.+-++++ 142,247 of a MOTOR 
zes ltoéinches. | Printing machine, web, W. Spalckhaver.. 742,248 co 

Knock- Water, oun. and Steam Fit-| prip nD ress d embx chine, tip, on land or pate Doubie Cylinder 
ale 1, 4 — < 88 and emt masing machi Pp, ter Jacket Cylin- 
Down ters Tools, Hinged Pipe Vises. , gang acer dans 2 2808 0 742,691 otor » Wa ; % ‘ 

Pine Cutters. | Stocks and Dies Printiig press blank or stock register, © ders and Head. Ajuminum Cran 

Boats of any * a universally acknowledged to be G. Harris * 942,641 Case, Self-Ofling. Nickel Stoel Val- 
description ee aa THE BEST. £9" Send for catalog. | ,, - yee eae BE hee te At, eet! OSapgh ’ ves. Forged Steel Shaft. Can far- 
> HE ARMSTRONG MFG. CO I rinting press reel, adjustable, J. Sr, & nish Transmission Gear, Carburet- 
AMERICAN BOAT & MACHINE ©@., T a. i D We Waens. . eee ccc seas 742,788 Deen od Mailer. Cat on application. 

ROW, SAIL AND PLEASURE BOATS, ridgepo e Printing, producing surfaces for color, J. a BUFFALO ENGINE CO. 

Marine Station. ST. LOUIS, MO. RameSell oc cccccccccveveccesscsvescess 742, Me 











ag \ ie Bts. 


cata — ——— —_—— ————— Printing, type casting, etc., machine for 
producing controllers for, W. 8. Timmis 742,523 












Propeller, marine, C. A. Manker .......+. 742,603 cocccoooors 

Propelling mechanism, vessel, T. T. Tim- 20ooeoee eroreooos 
SGN. 5 cavineseciccsccdsiseiestseuneeet 742,522 PA cRs 

Pulley, F. L. Davis ...cosccsescocscse eoee 742,171 4 

ed cover, Re ae sass bovebese Li. eh GA Gt; 4 
ey, expansible, L. G. owa ne ‘ 

Pump, Morrice & Grim ......... . 142,471 3 ,, MIGROMETER $ 

Purp, L. H. Williams .... . 742,54) thickness of papez, © 

Pump, air, G. H. Mohler aoa 742,342| @ )eerdbeart sheet rubber, eu. by @ 

Pump, centrifugal, A. ©. Ratea . 742,231) @ thousandths, Capacity 11-2 tn oe 

Pump, deep weil, F. C. Kleinstiver........ 742,676) @ / Got Noe No, 118 of vole free. @ 

Pump rods, automatic coupling for sec- @ 86.75 The L. 8. Starrett Co,, Athol, Mass @ 
tonal, Costello & Post .........+s00005 742.598 | ©©00000000000000000000000000 

Pumping engine, water, A. W. Case ...... ’ _naeNpin 

Push button switch, A. B. Simpron........ 742,508 

Pusmio, W. &. Dae .vwcccescccctosewesed + 742,397 

wick break swite BH. Krants..ccscccses 742,449 


ack. See Broom rack. 






















wk 2; + gee Ld ’ , E> Radiator, sheet metal, ", ta.6re, Tas 743.704 
* 7 Radiator, tubular sheet a. W. R. Kin- 
fe # Se -socnedoupeensssosd> octiaslnniee 742,674 
; Rail joint, W. H. Rehmert.............. 742,739 
38-55 SMARLIN Cartridge is con- Rails, means for lubricating street car, B. 
; pear tt to be the most accurate, as well as RE rtaetease sania sce cesceessesss 742,786 
the greatest game killer, ever used in a Railway cross tle, D.'S. Affleck............ 742,144 
5 repeater. This size is now loaded with Railway signalling device, electric, H. Pfir- é 
. SERED ko ger nscecessegrceed says bbamene< 742,48 
wea High Power a powder “ergo Ratlway tle. Gerlach & Hammond ........ 742,307 
creased velocity, flatter trajectory an Railway tie, C. M. Kirk ........ccscc0+- 742.675 : 

Railway tie, metallic, Haymond & Bean.. 742,318 : yl } ¥ 
greater penetration. MARLIN repeaters Railway tie trimming machine, J. Munroe. 742.715 : 2» sAGET THE BEST 
have ‘Special Smokeless Steel eo Railway track sete, , aT L. er eseeeees 742,000 | L wAND $Til A 

i- Ratchet wrene BGIM onc ccssesees 742,638 : j P Ys 
much stronger and harder than the or Razor and guard, J. H. Hilton éé eoeeadbas 742,050 | Wi ael ’ IND yp MONE +s 
nary soft steel barrels. Razor guard, safety, A. A. Lux ........-. 742,602 | hme TES TR WONT CHAM 

trims ‘and ammunition ‘Catalog No. Ne ec mere) ROUT, WALORON & CO 
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THE MARIN FIREARMS Co. wew Haven, Conn,’ 
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Reel, H. B. Carlton : vesee 742,587 | 
tefrigerating apparatus pressure and tem 
1 FALL . pocabare. soamaee for a + ati and } will be paid for the D 
200n for a efrigeration system, mechanical car, W . 
eee | best design of th MCNSMOTre 
efrigerat building, J. Wills 





Riding skirt, J. A. Ondrak 


nde Rivet, H. J. Mauer 


Rolling mill, M. M. Suppes 
Heer 


as the OFFICIAL TYPEWRITER of the 





Rolling mill, O 








WC) ile. | nies cl ST, LOUIS WORLD’S FAIR 





Jaeger Articles Rolling mill roll adjusting mechanism, M 


New York 906 Fifth Avenue 
157 Broadway 


Pure 
B. Maltby 
fabric, B. G. Caasler 


Design to be used for half page advertisement in magazines, 


















Bb kl : ot ulto emo : te re 7 ; wt] > ‘ » Re ¢ , 

ova “bos +) ag | removing tin, ete. Award for this design to be made February 1, 1904. 

Phita. 1510 Chestnut St. Roost, ¢ > “RERCORR  eccdb as vodtneucacuce : ; P 

Chicago: 62 State St. Rotary engine, F. Fuchs Facsimile letter from World’s Fair, adopting the Densmore, together with 
Agencies in Principal Cities, Rotary engine, lL. H. Dillon catalogue etc sent on request , 





Te al 












engine, T E. Bartlett 


4&4 WONDERFUL IMPROVEMENT Saddle, spring supported I. A. Newey 


° | Saddles, collars, ete., reversible pad for, 
PAINE’S PERFECT PIPE | i.’ stswesnes mT 
Makes pipe omoking a delight. ALWAYS clean and ane" pee A a k, screw door, C. E. Blech 

Used by sportsmen and pipe lovers all | .. ), camer . 
over the world. Improves any tobacco a| S#!t cellar, W. Wood 
hanodred fold | Sash fastener, F. G. High 
A handsome booklet on PIPES Sash lock, window, Hoskyns 

FREE: a HOW TO SMOKE THEM, | Saw, hot, P. ¢ Patterson 

Aan ideal present for a man. Saw machine, band, M. Dixon 








DENSMORE TYPEWRITER COMPANY, 309 Broadway, New York 


) WONDER Settee pees] A W. FABER 


= Cols Uy Seed Condens oF write Manutacitory Established 1761. 















- FRANKLIN R. PAINE | Rowan carriage, G. F. Baxter oa 
. —— Duluth, Minn. | Seaton, a ga Cte STATE LINE =e. © | LEAD PENCILS, COLORED PENCILS, SLATE 





Seale, T. L. Richmond 
SHOE BLACKING.—FORMULAS FOR | Scenic apparatus, 'W. A. ‘ude 


liquid and solid blacking are given in SUPPLEMENT | *C!*8ers bolder, A 


LE 
| PENCLLS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS’ COLORS. 


AN ENGINEER’S LIBRARY. | 
Ap absolute Encyclopedia for Engineers or tor Steam 78 Reade Street, New York, N. Y. 

















































Nos. 15213 and 1239. Price 1) cents each, For sale | "eoure: See Grain vuret 
by Munn & Co. and all newsdealers Da a r, wheeled, W. 8. Livengood Users, Hiectricians, Firemen and Machinists, is the | 
Serubbing machine Db. Bowen | 
eae FE Fates HANDBOOK ON ENGINEERING. GRAND PRIZE, Highest Award, PARIS. 1900. 
Sewed articles, seam for, ¢ MeNeil i By Henry C. TULLEY. 
Sewing machine cutter controlling mechan- — Third edition, enlarged and revised, 5,000 copies, now | &  —_ E LIPPER UP 
a inin, a : 0. Quist i 742,492 | ready. Sent anywhere on receipt of pric my a 
Sewing machine folding guide, W 4 money back if dissatisfied. 900 pages. 400 tine illustra . —_ 
Swift . 742,257 | tions. Thoroughly reliable and practical. Handsomely Eniansling’ and gives. tneee — 
Sewing machine thread cutting device, Sul bound in leather and gilt. Pocket-book form the capacity of any other Cli 
" > p for 
; livan & Allen Nu. Cc. TULLEY & C©W., attac hiag papers together. 
—— cord holder < 2 he 1060 Wainwright Bidg.., St. Louis, Me., U. & A. Best & Cheapest. All Stationers 
Shade fixture, window, . icholas PD RES. OSs. 2S a inti P tafe - . ° 
Sheep shears, RK. F. Wells . CLIPPER MFG. CO. 
Sheet metal of cans, means or apparatus for MAXIMUM POWER. MINIMUM cosT. 401 West 124th St. ‘ 
reclaiming the, €. J. Carroll If you use a pump for | es —— 
Shingle, J. L. M. Dua Four beer, lard, acids, starch,| BRASS OR STEEL. New York, U. S. A. 
Shingle machine, F. L. Johnson petroleum, brewer's | Por free samples and information write to us. 
ee oe Je low choleo 742.915 mash, tanner’s liquor, | 
THE “BEST* LIGHT ff | 2 i sei Ties Berk, tonnes aver 
t ines the Su Mine wes . ; ’ hot or cold, thick or thin 8 
It's pore e=ts mes the | Cc 9 w 3 a owt ‘ i ayes ier vay to get the ? u USE GRINDSTONES ? 
kerosene «ix times more powerful than electricity : Siding cao. w 3. a RI ion . } TAB ARY PUMP if 80 we cun suppiy you. Au sizes 
ined, tested and permitted by underwriters’ association. ~ y ong } which does the most work at nted and unmeunted. always 
CATALOG PREE Sight testing apparatus, G. Johnston s the least expense. Simply kept in stock, Rememoer, we make a 
Sign, electrically illumina te d, J. H. Goehat constructed. Can be run at specialtyof selecting stones for all spe- 
The ane — LIGHT. Ay —_ on “ ” 9 device, R. H. F —15- 3 any desired speed. Perfect- cial purposes. £2 Ask for catalogue 
s ignaling by electromagnetic waves | ty durable. All parts are interchangeable. Needs no 
Sale Owners of Original Patents, 7 B. Oth St., Cantom, Ohio. Fessenden ’ 742,779, T42 a 780 skilled workman. Detects guarantecd. Catalogue free. The CLEVELAND STONE CO, 
+ igh gy al I Re -, : 742,48 | TABER PUMP CO., 32 Wells St.. Buffalo, N.Y., U.S.A 2d Floor, Wilshire, Cleveland, 0. 
— ._ | Slug ane oot stick, combined, A » 
tetter aa Sal ¢ eee ‘ ial » 
66 ° Smelting furnace oO. H. Eliel 
€ am 10n Smelting furnace for the continuous pro- 
duction of steel, 8. Surzycki a 
Smoke consumer I H. Snoor . 


Smoke consuming furnace, I ( Mooney 


Accumulator” 2) 2 


J. Keats 
r, J. W. Lyons 


Spark arrester, won 
A Storage Battery Speed mechanism, variable, E. R. Seward 
Periected for apenang and doubling apparatus, T Ash 





A New Kind of Razor 


You'll be surprised at the way ‘‘The Real” Safety Razor 
shaves—<diferent from any other razor. 





rth 742,554, 
| Spinning machine, L. F. Wetss It shaves clean and keen—smooth and easy. 
pittoon carrier and cleaner, H. Wenne- It doesn ‘tpall or break hairs. 
borg, Jr “The Real’ is the only perfect razor for sei/-shaving. 





The rigid handle and the anti-cut guard make it better than 











| Spoon, olive or pickle, A. H. Leach 
No, 1 for 2-cylinder autos, $8.00 | siringwork, J. A. Staples .... , 5 the ordinary razor—better control of the bladeon face, strop 
Stacker hood, pneumatic, J. N. Kailor or hone—quicker work possible—no cutting. 
No. 3 for 4-cylinder autes, 16.00) or hand BOR Hi... It’s better than other ‘safety razors’’ because it’s a razor— 
—————— Starch, making soluble, C. H. Meyer nota hoe. Made of the very finest razor steel—full concave— 
soca terse SAFETY RAZOR * 
Send for Illustrated Booxiet re 7 . and fur +. r J. Doyk A §2 bill buys it—of your dealer if he has it—if not, from us. 
@ ©. MacRAR Steam generator, B. 1. Nichols = If the frst shave isn’t right—you may have your money back. 
« Ye acKhAEB Steam generator, D. Fitzgibbons ...... 
No. 315 St, Paul Stree: Baltimore. Md, | x, am trap, BE. Gerrard cobes GEO. W. KORN RAZOR MFG. CO.. Dept. F. Littio Valley, W. Y. Agents Wanted Everywhere. 
Steel, apparatus for the manufacture of, H 


Johnson 

Sterilizer, R. P. Barnstead 

Stethoscope, W Jones 

Still ‘. Martin : 

Stom bullding blocks, machine for making 
artificial, ©. A. Hoyt 








‘WILL MAKE HAIR CRow!/|A Money Maker for Agents 


EVANS VACUUM CAP 









































f sd 5° tai. ™ - A knife that sells at 
Stone column cutting machine, G eh # appliance wil nassage = : f 
) Stop device, adjustable marginal, G. W. the scalp and force = free and | (laa w® q my r steel 
| bealthfui reulation It will blades. Indestructi- 
St a “ut Lellieh — —— from ym Fe “ _on ait transparent handles 
; ines me ae 2 Coe Grew wuss | containing VeuP ote phot ze emblem, name and ad- 
Stove attachment, blue lame oil, ¢ F. live follicles exist. The cap is | dress, ADE To ORDER Guarantee with each kmfe. 59 
McKay : : inutes twice a day | s1 Sig demand insures quick sales with large profits. Send at once 
Stove, downdraft, BE. R. Cahoone ‘ a the eff rind arr} a | for catalogue, terms and territory. 
" ¢ >» and coo " = the very beginning. Sold on 3 om » a 2 — * = 
Btove, beating and cookt & 3 ciiareis.. days’ trial, Call on or address THE CANTON CUTLERY CO. 
f » covering machine, 2 » ~ 1244 W. Tenth § 
Ir., et al Evans Vacuum Cap Co. | **** | ee Casten, Chie 
Street cleaning machine, 8. Hosfeld St. Louis Office, Fullerton Th gene 
Structure, composite, G. A. Weber Bldg.; New York Office, e On zneo Onty D oO 
Sugar mixing apparatus, J. Czapikowski 1300 Broadway YNAM 
Sulfuric anhydrid and suliuric acid by the Nore : . e who ms it con mm that ¢ gives A cag A gy with a 
conts OCORS y venient to call at our offices, we or gasoline engine. 
Surgi ~ - cocina ’ ‘e. e a. Be chroedet ae Se — of demonstrations free to satisfy them as to in prolly men 8 to 1200 lights 
; © me ap oe. ; 
Sw imming mit, H. W pm. aH) 74 s _ » The Hobart Electric Mfg. Co. 
system, electrical, Wright « | Troy, Ohio 
hydraulic, H. G, Johnston ........ 742 
ee cnc HE asolene T 
ypodermic, R. Waish .......... "762 | Patents rade Marks 
ee lee table | Experts for years have ranked ante mp with the bigh- ] 9 
| @st grade, and it is now being copied b 


Tablet feeding machine, J. W. & A. M. 


y other builders. COPY RIGH Ts, etc., 








































" ha ; rs we B tee ee wenn We siwave endeavor to be on top, and for 198 offer an Solic’ 
ac claw ; FOWDE a seenenee engine built from Brand New Patterns, with new and {tors 
Take up, spring actuated, G. H. Forsyth. original features—just what otber engines will have Address MUNN & co., of Patents. 
= Tank, T, H. Butler ........s.eseees five years hence Office of the SCIENTIFIC AMERICAN 
e 1 onit Fanning apparatus, C. J G lasel If you want to be in the lead send for catalog fully describ- 861 Broadway, New York. 
Tapping and boring machine, upright, I i ing all parts, and then buy a “ Rochester.’ Branch Office: 625 F St., Washington, BD. ©. 
No man or wom in 2an read Outing without ae. ti, po SO i OR | ROCHESTER GAS ENGINE CO., Hand-book Sent Free on Application. 
longing for a perfect boly aon 9 eas : 742,403 | 8 Driving Park Ave., ROCHESTER, N. Y., U. 8. A. 
We offer you a strong physique if you sub- Telegraphic systems, coherer for wireless, 
scribe to Outing now L. Dorman . 
pr fessor Edwin Checkley will give to every Telephone receiver support, G. W. Gano 
new subscriber to Outing his Course in Physi- Telescope, Searle & Saegmuller 
cal Culture absolutely Thermostat, A. Roesch 


Thill coupling, Rodabaugh & Carr 


y x z T r ae . vt er 
FE R BB EB Threshing machine, J. H. Gardner ss 


Threshing machine grain separator, 


Dont 








Professor Checkley will show you that your Carter 
daily oc upation will give you all the exercise Ticket, time limit, R. W. Wood 
you need, if you will stand right and breathe Piling hollow, Mitchell & Dell 
right rire «# machine, vehicle, H. R.-Auld 

There is only one way to get this course Pollet — uivertising device, combined, 
subscribe to Outing now Toll . me - ae Hala: . a y 

7 olle lele rian 
Write us for Descriptive Booklet, Tool, J. Arrington ° 





I 
I 

or, better still, tear off this poo and receive this Teol, combination, C. R Jeffor 
I compound, J. F. Watermo 
1 








SPECIAL OFFER ” handle, J.’ A. Harold unde WHEN YOU BUY a ticket 
Yuting comte @4.00 or. Us re t of ” we —_ Tool handle fastener, J. F. MeCullum...... , . 
t r ud you Out ng te three wonths and te t A °m the Tool, machine, D. Roberts tere don’t forget to tell the ticket 
ourse 1a Physica! Culture, unaer the personal direction of Edwin Tooth, artificial, D. N. Booth agent plainly that you wish it 
Checkley, If stisfactory, y mung cond u # thin W days of Towel holder, J. Blam over the Lake Shore & Michi- 
r which we will enter your name Toy, G. A. Johnson 
Fissaed Seltere’ We fon are oot siiaded cub’oans ereea | Tor, LC. ‘Spencer ae Seay. Sas 


will secure the besti in travel that moneycan buy. 

In daily service over the Lake 
Nineteen Shore © Michigan Southern 
Through Railway between the cities of 
Trains Chicago and Toledo, Cleve- 


Toy, beg punching, F. L. Shaffer 

Toy, detonating, ¢ Kk. Wenkel 

Tear of this coupon and send tt with 81.00 to this office Traction wheel, J. W. Livermore 

Train order holding device, ©. J. Quay 

Tramways, discharge terminal for wire 
rope. B. ¢ Riblet : ° 

Tramways, grip for aerial wire rope, B. C 



























OME G. Wright . 1a rr} : : . land, Buffalo, St. Louis, Indi- 
Tree climbing motor, W. P. Kidder 74 anapolis, Cincinnati, Pittsburg, New York and 
Outing h Tree protec ton, D H a. Hooper. cose ness 14 Boston, in connection with the New York Cen- 
renege Trolley contact device, ag * aker 7 
bd * Y Trolley finder, F. A. Graham, et al... 74 tral, Boston & Albany, Pittsburg @ Lake 
NY Trolley wheel casing, T. Kelch 74 Erie and Cleveland, Cincinnati, Chicago and 
@!. send Ontin Truss, ik Joane od aseeesecs 74 
and Phy« - Tube cleaner, T. J. Hart 742, St. Louis Railroads. 





Send for booklet, “Privileges for Lake Shore 
Patrons;” also “ Book of Trains.” 


tare Course for 3 mths. 
- 






Tubing, apparatus for making rm lapweld, 
P. Patterson sedk oo sedes 742,483 


























; Beate cocessentnnserecs: for » 
Adlets csinaierseorees tee, “Bie s Wele  e ones Address, A. J. SMITH, G. P. & T. A. Clevelend, Ohio 
ij (Contnued on page 385.) 
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Tunnel construction, J. F, O'Rourke, 
n the Pa 743,220 to 
Turbine governor, electric, Emmet & omng 
SIG ooo cockdbanvesadapoeneeenens 742,3 
Turbine regulator, steam, P. J. Hedlund. 
Turbine, steam, P. J. Hedlund ........++. 7 
n Vv e 0 p e Turpentine pocket, A. G. Geiger ....... 
Type setting machine, G. BE. Kenney ...... 
Typewriter copy holder, I. H. P. Colleen.. 


IS WHERE CUR t fmbrolia, 2 Wied sevecsessseasiocess 

































































742, 
Valve, balanced slide, B. W. Schenebeck. 742,601 BOA Send one dollar for our 
TRAINING : arre forge + 4 = ovweeees -- DON'T T PAY Ash ey every cout now anpeet- PROPOSALS. 
alve oat, ~~ SONI cc cctseseaes 742,758 | ed by y women tor board and room may be 
Valve seat dressing device, W. Hagapicl 742,313 | saved. No soliciting, selling, or other work. en pagrosats . WILL BR REO EIVED AT THE 
AFFECTS Vat, self-emptying, T. L. Valerius 742,757 pian for the management of one's earnings. Applicab! a & and Navy Depari 
YOU Vehicle body, F. P. Conrad .......... 742,167 | Inany locality. Money back if not as represented. Send ment ata = C., until 12 o'clock noon, Novem 
Vehicle body raiser, J. Cryderman.......... 742,202 | & once—to- day. D.pt. D, The Providential Co, Kalamazoo, Mich, | 3 n 24 4 nd publicly opened immediately thereafter, 
Vehicle, dumping, T. Hill snus eee 742,427 > furnish @ navy yards, Mare tsiand, Cal., anc 
V ehicle naan, * ns eased 742)413 THE BEST CLIP EVER MADE. : , Puget oak Waste ., & quantity of hawse pipes, Warping 
Vehicle propelling device, J. P. Lange...... 742,683 joo Jn boxes of 100, 26 cents, postpaid ; nods, electitc blowers. and ox en go «: ve cone, 
ne all ahicle ” . - r —. 742.562 » © 6G ss _N Yous, | 4? lamps, condw wire, electrical supplies, bolts an 
We qualify those already Mi oe ng X TP B. Pn sonesSpbione Eh poy —_-— posta Mae, Orr» planet iens ne wae = | a bp ned rivets, washers, corn brooms — hyo 
at work for advancement or Nepaae =<. 9 eo tS BD _ ’ eather dusters, oakum, steel cable, window glass, con 
Se — Vending apparatus, coin controlled, C. W. ed 60V REVOLVERS. GUNS, SWORDS, ing baskets, steel wire anc copper halla, misce!laneous 
for a change of occupation, and PERSE ccrcccccnnssccunnaye ° Ty 742,732 Military Goods, NEW and old, auctioned to | hardw. a hand tools, fi) shiniata’ 1 
: Vending machine Davis 742.205 | F. F. Bannerman, 579 Bway, N.Y. lic. ¢ ‘atalog mailed 6c, arSware and hand tooia, Rie, maciinicse sete, lamp 
enable young people to learn a pro- Venéine waching, ¥. Mh. Teale : seaee ned 742,527 | eer andl piten, orente nal Bi se Ort a eee 
‘ . enc z ac e, F. M. Pv sccocsgeoe 142,52 ~ ish al wr ‘ord 
fession while supporting themselves at Vending machine, G. Rupley ............ 742,804 Cement Books How, ro ae i ertiand Coment. hogany, sugar pine, cherry, walnut, oak, teak, IR 
other work. All this we do by mail, and Ventilating device, house, F. B. Moore ... 742,470 C t — i ri N : ih pealle's cht spruce, bickory, laurel, locust, redwood. fir, bat irom. pl 
- : Vise, bench, J. A. Blake ........sseeeee 742,281 | Cement and nginesring News, ae eee Caren | iced. galvanized sheet steel, bar steel, gum and flax pac 
the success of our method is well known. Vise, quick-acting, C. A. He rcriman........ 742,047 | ~ —s cyling a ~~ — Mak — K tp od oat yh apna 
_~— aes ini Ali a . . nder and bard o} oobol, turpentine, damar, asphalt 
bt oH a2 — —_— ge ae es Ten BTS : 142. gta Tan att Hs 742,277 P a SPE CIAI M A N UF AC | URING : um and Fo nish, bronzing liquid, piteh, tar, 
and at small cost, for a position as Civil, Voting mad ate booth’ “construct = ge way“ MACHINERY MODELS EXPERIMENTAL WORK ff seo sttiphurie “acid Serax, pipe fittings, gauge 
: " wa. pte o 7A asses, brass and iron pipe, vaives, oper, coeoa, Mus- 
Steam, Electrical, or Mechanical Engineer; _ Bardwell... eae ° , me . DM THEGLORE MACH TAMPING } tard, beans, sali. beef, salt pork, Tapia, Sears wees. 
Architect; Bookkeeper; Stenographer; Ad Wagon, 0. E. Casey pbs Aste, TOR : | diving apparatus, blank books, a, pencils, pene, ink, ty 
nate Dhondt Ae. Wagon, dump, N. L Phillips seeee se | writer paper, toilet paper, miscellaneous eatery, 
Writer; Show-Card Writer; French, German, wegen tom, I * Poblig ‘ . ie 33 | wodel Machinery oma Ruperimeutal Werk candles, laundry, camuile. and palt- aha ROADP, aapaliy 
Spanish (by the I1.C.S. P F Wall plug, M. Mottu 4s . , Broad *) an on waste. Blank proposals will be furnishe 
ws. ° " so e I . Phonograym Warm air furnace, 0. L Badger .. 742,146, . Ww. CRAWFORD, way, New Yor' City. pon ap ensign tthe Navy, x ay Offices. Sun Francisco, 
Method). Tell us which position interests , anc a ash. kh: HARRIS, Paymaster 
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you. We will send you full particulars, 
and free booklet ‘1001 Stories of Success.” 
INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Box 942, Scranton, Pa. 






Dies, Teols Special Machines, Models 
and Ex} rimental ef "BShecal Machine ork. 
Pa. J. BenpDen & Sona, Inc.. hl hrankfort @.,New York 


Washer See Cork washer 

Washing machine, W. A. 8S. Murphy...... 742,716 BIG IG PAYING BUSINESS 

Washing machine, J. 8. Trimble .. -+-» 742,75 

Water containing vessels, alarm for, O'Con by yy 1 th 
nor & Turner seceens eee 

Water heater, dow ndraft, W. J. Haddock. 

Water motor, current, Trenchard & Heath 

Waterproof fabric, A. Muller-Jacobs ae 

Well drilling, water supply device for, W 
i. SG 600es site 

Welsbach or other burner, Wilson & SI 
nhac eeeces . . . ee oe 

Wheel, L. B. Seeds . ° oasese 

Whist tray, duplicate, G. M. Pierce 


742, 728 to 











“Outiite cag et 
ant RRS ELECTRICITY sen he st 


ENGINEER’ S LICENSE 2¥ Fisk.“ = 


heeper, Seaneg — ‘een Wire pay out reel, J. P. Delphey 
o for ow ry > fire stretching device W. Fishe 
gles With the w orld,” ar Y nemtion the win — “mg S w | eS Eee , / Mechanics, Engineers, Firemen, Electricians, Etc, 
CORRESPONDE " Fi INSTITUTE of AMERICA wee ee ing - Bees bras: awe een, * 742.230 | 40-page pamphlet containing questions asked by Exam- aceite —ee 
Box 689, Scranton, Pa. Work box, R. G. McDowell dsnéad sons 742,719 — pap ne myewy! one 4 rs 
Woven fabric, N. H. Merriam . > .. 742,468 ew 96-page catalogue sent 0 EL & EXPERIMENTAL. “WORK, 
Wrench, W. E. Seahor .......... 742,240 GEO. A. ZELLER, Publisher Inventions developed. Special Machinery. 





ELECTRICAL ENG aINEERING 
is a money-maki rofession. We teach y 

mail to become an Eleetrical En 
Electric ian, [lustrater, Ad-W rites, 
Journalist, Pr reader, Boek- 










Whistle, chime, I. Anderson 
Window cleaner, W. H. Catte le. 
Wire core machine, T. A Aiton 

















E. V. BAILLARD, Fox Bidg., Franklin Square, N New York. 











sere ers ncce Cesaaaee,, Over Wl engsariann Pe ‘NOVELTIES & PATENTED ARTICLES |Exnerimental & Model Work 


MARTINKA & CO., Mfrs., 498 Sixth Ave., New ' York. Bedstead end frame,.F. G. Woodruff...... 36,606 anufactured by Contract. Punching Dies, Special Ma- 
- eee Braid, J. P. Swift ......+.....+5 . 36,600 | cuter K. Konigsiow & Bro.. 181 Seneca St. Cleveland,O, | Oir. & advice free. Wm. Gardam & 8on.45-51 Rese 8t,.N.¥. 
Electric motor cabinet stand, Reade & Birt- 


Handle for ‘cups or other receptacles or ves- — ws ICE s: and Bottle ers re Mane isp, Snstngy PriNTeR cK MASON’ 8 NEW PAT. WHIP HOISTS 


Magical ‘Apparatus. ag 68 S. Fourth Street St. Louis, Mo. 

















8. G. Wilkes .... 36,605 . CO,, 888 Clinton Street, Milwaukee Wis. save expense and liability incident to Flevators 

Radiator, Cc. M. Woolley ° ‘ 36,607 | - Adopted by principal storehouses in New York & Boston. 
Silverware mounting, A. C Miller. ese 88, ae Manféd. by VOLNEY Wy: M SON “ cCO., Inc 
Spoons, forks, or similar articles, handle Providence, K. I ware ’ x 

fot, Crees & Court s:s.1-s--02800- 3 bre ron as in Si; 
Stone, cut, A., M., & L. Tolkowsky...... t . 
Watchease, O. M. Freeman........ 36,601, 36,602 Craig Manufacturing Co. 

a alties manufactured in quantities for inventors 


wt e trade. Years of ex perience and skilled workmen Manufacture Hardware Specialtios on 
TRADE MARKS as well as a large up-to-da' contract. Punches and Dies. Special Tools. 

AMERICAN LAMP & BRASS 0. Trenton, N. J.' 39-43 W. Washingten Street, Chicage, i, 
Ale, beer, and porter, Boston Beer Co... 41, 4 VEER ST Sa eT raed 
Anesthetics, E. Ritsert 41 
























jeer, lager, Bellingham Bay Brewery.... 41, 366 
Boots, shoes, and slippers, leather, W 
BM. alba t.eiiss . ccctc ce Sebastes -.s» 41,388 
Now let us send you Bread, biscuits, cakes, crackers, and pies, 
the FREE BOOK W. J. Met&ioham .......cescseees : 41,362 
telling all about it. We will also Coffee, Stahl, Eidman & Co....... eoeese 41,368 
send you fifty original suggestions Coffee, A. Braun ...... ania 41,364 
for improving your_hand Core compound, H. A. Bubb \ 41,377 ODERN IDS 
writing, Dressings, D. Lyma 064 00gee seine om. 41,800 
Explosives, Lindener ‘Zundhute hen-und 
waaren-Fabrik ..........ssse0- 41,378, 41,379 
Extracts of fruits, L. Erba...... 41,367 to 41,/ 
Foods, certain named, A. von Cotzhausen.. 41, 
Cee, 42: POOR | oc cccccerecses 41,349 to 41,: 
Insecticides, F. A. Carlson.......... 1,355 


Lamps and tubes for treatment of certain 


s) named diseases, R. Schneider. 41,361 

“The Pen That Fills Resell Lumber, manufactured, Refined Wood Co. . 41,388 
Match boxes and cases, ‘‘Jupiter’’ Gesell 

IP WE COULD PUT A CONKLIN SELF-FILLING PEN schaft mit Beschrankter Haftung.... 41,386 
Into your hand at this moment instead~of merely telling Mattresses, bolsters, pillows, and cushions, 
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about it; if you could press the lever and fill the pen and W. H. Robinson ovens 
write with it— we know for a certainty you'd never be satisfied Pens, Ormiston & Glass ........ 
with any other. Will youjlet-us, prove to.you that.the Pens, steei, Ormiston & Glass 
fore) ONKLIN realy he ate Penyre say itis 4} | Razor strops, E. B, Gibford........ Colored Cover Nov. 14 ’03 
All we ask cist Te ee our Razors, safety, Griffon Cutlery Co........ 41,382 , , 
beautiful Yenstian, stu Razors, safety, Gem Cutlery Co...........- 41,383 
Ave, Remedy for certain named diseases, “M. Le 
| The Conklin @OLEDO, 0. prince ....... “i ..+ 41,358 PRICE 10 CENTS 
Salt, Colonial Salt [SRAM ore cae ys ooo Gee 
* Salt, table, Iron Table Salt Co - 41,372 HIS NUMBER details 





Sensitized cloth, Lausterine Manufacturing 


6 HAT Scha irograph ? ego t cop a 41,354 


| Shoe polish ree yr. F Dalley Co. of 


the various steps con- 









a aA: PL ICA that cleanly mult : 
. ROO ree aod . 41,374 

: rawings oe make sites 180 co pre Shoes, leather, WwW illiams- Marvin Co.. 41,352 nected with printing 
BI, Ae ‘K ink n is jminotes, VOLDS stenc il, Soap, O'Rourke & Hurley.......... oiesse GOee newspapers, weeklies, 

jelays, and expensive yen Price, | Stationery, certain named, White & Wyc- | . 
spaize outfit, @8, 00, Lasts for years Oa ge ~ alannah aeipetigs 41,347 | magazines and bocks. 
FRE Ps ‘ ~s Te “4 Stone, roofing and other building material Profusely illustrated 

adw ew 3 strate 


from artificial, L. Hatschek ..... 41,389 


~ DAYS 
posit. THE 8. A SCHAPIR GR peoansimntbont. 
ome 41,375 








with special engravings. It is a number 


Stove polish, J. L. Prescott & Ce : 
Stoves, heating and a Jollet s 
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Works . oe . 41,387 ese;rv: years b nil. 
Suits for boys ‘and ‘childre: n, I. "Frank & Co. 41,348 that will be pr ed for years f ys I 
Varnish compositions, G. Tuschel ......... 41,376 
Water closets, closet tanks, seats, and 
bowls, Columbia Pottery & Mfg. Co.... 41,390 
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LABELS. 

- “A Little Stanigns, " for whisky, J. Blank - gq THE ECONOMIC SIDE OF THE INDUSTRY —F acts and Figures 
‘peal tin wate” tient Maan naeter? 10,440 @ HOW A NEWSPAPER IS PRODUCED—From Editor to Newsboy 
York, NOVEMBER 14 NEW YORK DECEMBER 12 


Dh Angel,”’ for pens, Braham Pen Co.... 10,445 
A Monthly Magazine for 
eee 
DRAFTSMEN, 
ENGINEERS AND 
STUDENTS IN 
Departments tn 
Mechanical, Electrical, 
Architectural, 
Structural, Patent 
Office, Ulustrating 
and 
Home Study. 
{ $1.00 per year. 
| Single Copies 10c, 
= Ghe Draftsman. 
Vou 
Canadian patents may now be obtained by the in 


“Autocratia, Dr. J. D. Maxon’s Remedies,’’ 
Four Months Trial 25c. ventors for any of the inventions named in the fore 


















Perro-Ching ‘Tipo: ilaiey,"*” for’ touie, VY @ TYPESETTING AND LINOTYPE COMPOSITION 


“Live Oak,’’ for prunes, Stecher Litho. Co. 10,448 gq STEREOTYPING BY MACHINERY—- Electrotyping 


“O'Donnell’s Roach Mea!,’’ for an insecti 


‘nents digin tom 0 Manes tr we | @ NEWSPAPER PRESSES PRINTING 150,000 AN HOUR 











woolen caps, 8. Cohen OO... 0, 6 | 
onli, Nang” |] PERIODICAL AND JOB PRESSES—Typical Machine 
ie ko gentietmeneegey @ WIRE-STITCHING MACHINE—Does the Work of 60 People 


“The Royal Reina, for cigars, J. Glack | {! 


De “hoe deg Seedeneesaee <euenek 10,449 | q BOOKBINDING—Sewiig, Case-making, Embossing | 
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PRINTS. Order Copies At Once If You Are Not a Subscriber 


‘‘Autocratia, Dr. J. D.: Maxon’s Remedies,"’ 
for medicine, Knapp & Munger........... 847 
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Scientific American 


NOVEMBER 7,-1903. 




















riding, for the 
every requirement 
and of which he umay be 


eading cities 


THE WINTON MOTOR CARRIAGE CO., 


horse-power W intor 


Cleveland, U. S. A. 





PATENT AERIAL 


IRE ROPE TRAMWAY 


For Transportation of Ore. Coal, Dirt, Timber, etc. 


Perfect G Absolutely Safe. Loads Automatically Unloads Automatically, 
Ope: yne Man. Cost of Maintenance Low. Capacity Largest Ubtainable, 


by 
A, LESCHEN & SONS ROPE COMPANY. csc reek, 


92 Cencre Street, New York Gity. N. Y¥. 1717-28 Arapahoe St., Der 
Branch 317 B. Lake Street, Chicago poe: 
e88, / Rialto Building, cor. New tlontigomers & Mission Streets, San Francisco, ua 
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WIRE-ROPE 
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Touring Car. 
t alone oF 

f the aman who 
proud under all 














Motor 
Bicycle 


Orient 





Price 8250. 
ost — Motor Prevcle in the World. 
for ¢ Sunes 


WALTHAM MFG. Co., Waltham, Mass. 


nana ohn od a Regulator 


Triveph,” and “Ce 
cert Kas and et speed results are assure a. 

} Clreular Faxe pr particular 
i D. MIL TON, so © Broadway, New York. 
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Bpeed over 40 Miles per hour 


CRESTMOBILE 2 
$750 


The most logi- 

cally construct- 

ed car made 
Write for cat. 


ear 





Other models 
it 8500 
and 8550. 
Cambridge, Mase, U.8.A. 
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TOOLS AS A TOPIC 
ee 


Montgomery & Co.'s Tool Catalogue 


ghia enumerates thousands of tools. 
‘apital handbowk of reference, Pro- 
by tall for 


fabs Mastrated. Sent 


2 cents. discount sbeet ineluded. 
WON TOOMERY 
105 Fulten s*.. 





c@., 

New Verk City. 

To Owners of Gasoline Engines 
Automobiles, Launch e3, te! 


“Auto-Sparker 


does away entirely with all starting and 

running batteries, their anov — ia | 

© No helt—no ewitch—ne bat- 

te ,-@ be — bed to anv a 

now ustr 7 lly guaranteed; | 
write for Sone ve catalog 


Motsinger Device Mtg. Co., 
4 Main 8t., Pendleton, Ind, | 
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i r The New 1) 
f Spinthariscope 
invented by Sir Willix ab roving the w as pro. 
ries of radium. Spintharie “pe slides for nicroscope 
ach instruct @ complete particle of radi 
The Seinthariecope, postpaid. . “99.00 
The Spinthartscope Slide postpala, v.50 | 
Send for circulars. | 


Radiom Kutbe for Medical Treat 
WILLIAMS, BROWN & EARLE, 
a Pept. 6, O18 Chestaut St., Philadelphia iu | 














STEREOPTICONS 


and Moving Picture Machines, 
Write and we wil! tell you how 
to give enterts vinments that 


PAY 
Catalogue 
FREER. 


MeALLISTER, Mf. Optician, 49 Nassau Street, New York, 
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LADIES WATCH 
GUN METAL 


or Round Cases. 








Heart, Square. Octagor 
SILVER 
Open Face or Hunting Cases, all designs 
GOULD FILLED CASES 
in ali styles, Piain & Decorated Enamels in Colors 
SOLID GOLD CASES 
r Hunting, Plain or Engraved 








Open Face « 







Catalogues and Booklets sent Free on Request 





All our manufactures are fully guaranteed 
For Sale by all Jewelers, 
The name New England is on every wate. 
THE NEW ENGLAND WATCH CO. 
Makers of the Watch Complete 


NEW YORK CHICAGO: 
7 & @ Maiden Lane 151-1357 Wabash Avenue 
BAN FRANCISCO. Claus Spreckels Bulicing 
LONDON: 7 Snow Hilt 


















\The Balanced. Motor 


Employed in all Haynes-Apperson cars is 
famous double cylinder type Rich bas proved <i 
periority over all other forms. This motor was — 
signed for automobiles by The Haynes-A pperse: 
Company, and is used exclusively in every ty 
carriage they manufacture. Many manufacturers peat 
tried to imitate this construction, but have produced 
nothing equal to the original. 

















Gasoline Touring Car reachea 





1903, a regular stock model Columbia 24 H. P. 
having covered 1,177 miles in 76 hours (total elapsed tim« 


On October 1 
New York City from Chicago, 
establishing the greatest of road records 
Dering this wonderful run not a repair 













ELECTRIC VEHICLE C0. , Hartford, Conn. 


Member Association of Licensed Automobile Manufacturers 
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was made to the machine other than New York Baleareome- 184, 186. 188 West Seth St. | 
stopping a puncture Opposite Metropolitan Opera Hous | 
|Boaton—14, 76, 78 Stanhope St Chicago 1413 Michigan Ave 












Patents Cover the Three-Speed Transmission, 
the Most Distinctive Feature of the 
Haynes-Appersen Car 
This transmission produces the various speed changes 
im easy stages, without the jerky aa e Sarackenianie 
of the French gear, and is more flexible under all road 
conditions than any other automobile speed changi 
device in existence. It has been consistently devel- 
oped through tea years of hard service, and bas been 
more thoroughly tested under all conditions than any 
other transmission made. 
Shoald this be of interest, we shall be glad to 
tell you more about it. Send for our literature 


THE HAYNES-APPERSON CO., Kokomo, Ind. 
(The Oldest Builders of Motor Cars in America) 
Members of the Association of Licensed Automobile Manufacturers, 


National Automobite Mfg. Co., San Francisco, agen 
tor Paeifie Coast, branch store, 381 to 385 Wabush Ave. 
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alm hor og | Our ESSOP STEELCO 
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Trey, N. ¥. — WASHINGTON 
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HOROLOGICAL DEPARTMENT 
BRADLEY POLYTECHNIC INSTITUTE 
os in| Formerly Parsons Horologica! {nstitute 
PEORIA, ILLINOIS 
™ LARGEST and BEST 
| WATCH SCHOOL in AMERICA 


We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 


GAS 
GASOLINE 


1808 catalog ready. 


ISTOL 


5 Inches 
Long 


CHARTER 
ENGINES 


LIQUID 





CHARTER GAS 





ENGINE co: mm peo flies near . Guaranteed 
Box 148, Sterling, Ul. Send for Cntatog Of information. | Will stop the 


most vicious 
dog (or man) 
without perma- 
nent injury. 


Fires and rechar, es by pulling trigger. 
Loads from any uid. PN No cartridges 
yan . Over 0 7 Sots in one loading. 
Valuable to_bicyclists, unescorted ladies, cashiers, 
hemes, ete. Retails for 59c. Good margin to the trade. 
PARKER, STEARNS & SUTTON, 226 South St., NewYork 


Bone 


FLAT, URFA ‘ALES 
15 to 21 Clinton Street. 


ferave ve ees 


GAS & GASOLINE ENGINE 


Simple, Economical, Durable. 
Suitable for all kinds of work. 





a See SPORTSMAN, MARKSMAN, 


y who uses arms and is equipped with the 
¥ Das the assurance that bis choice cannot 
o. There is sposmutely no guess- work about 
vite, they leek rig 

Thy c+ Jor the’ 


} Pistols, 


ht because made 

r particular purposes are daitively un- 

No wonder then, that “STEVENS” Rifles, 
and Shotguns have been adopted in preference 

to all others, —the worid around! 

We manufacture a complete line of 


RIFLES, PISTOLS, SHOTCUNS 


Ask your Gealss. and insist Don't fail to send for il- 
on our you cannot lustrated catalog. It is a 
obtain them, let us know, book of ready reference. 
and we will ship direet. ex- and appeals to all 
press prepaid, upon re-_ interested in the 
poipt of price. sport of shooting. 








lovers 
grand 
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| - We bave issued a very ingenious puzzle, which we will 

| “i * yt de. be pleased to send to any address, upon receipt of two 
. dd bs 2-cent stamps. Address “ Puzzle male Department.” 











J. STEVENS ARMS @ TOOL CoO. 
925 Main Street, 
icopee Falls, Mass. 





BACKUS WATER MOTOR, cheapest power known. 
Write for circular and prices. 


a eS ’ BACKUS WATER MOTOR CO., Newark, N.J.,U.S.A. 


I(ROSCOPES | glia 222 CRUDE ASBESTOS 


is guaranteed in every one of the 
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ptm running 


Brennan Gasoline Motors 
made on the latest approved | 
pattern, safe, sure and quick | 





for pve purpose, Our pees — ; ek 
are found in all the best laboratories 0 ® , economical m_, fue 
of the country. Catalog free and of great durability.’ Fuli ested R. H. MARTIN, 





protected patents allow: 
BRENNAN MFG, CO. 
Svuscuss, N.Y., U.S.A. 


ASBESTOS FIBRE 
for Manufacturers use 


Gales a: 


Money. Li Lists Free. 


OFFICE, ST.PAUL BUILDING 
220 B’way, New York. York. 








Projection Apparatus 


Supertor in accuracy and convenience 





for scientific work 





Bausch @ Lomb. Qptical Co., All {All varieties ar iowest prices, Best ot Rauirond 


Rochester, N. 
a w YORK BowTON cmecaco 


Wagon or Stock Scales made 
Also ‘0 ‘aoa articies, including Sates, 
Sewing Machines, Bicyctes, Touls, etc. Save 
Chicago, Ii 
pcos 








Gas Engine 
IGNITER 


Complete wi with spark coil, $12.00. 
The Thleg on the market. 
Latest and most improved model. 


¢®” Send for Circwar. 


Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 


“HIC AGO SCALE Co., 








Our New American Gun 
Ris Just | 
10, 000 Breech Loaders 
They go to quick buyers 


Send 2 c, stamp for catalogue at Bargain Prices. 


H. & D. FOLSOM ARMS CO. - - oe 











New York 














V The Standard 
Ready Roofing 


Will resist fire longer than any roo8ing mater- 
jal with the same range of adaptabilt 1% is 


not affected by steam, acids, heat, cold | 
snow, or chemical fumes. asy t to la 
always lays smooth. Send for photo pamphle 
EASTERN GRANITE ROOFING CO. 
Irving Building, New Vork 






Clark's Wireless Telegraph Apparatus. 


Write for anything in Wireless Telegraph 
Apparatus and Supplies, special or separate parts, as 
required, Spark Coils, Coherers, Relays, Registers. 
Recorders, Automatic Tappers. Let us quote prices on 
Special College Sets and Commercial Sets for long or 
short distance. Send %, stamp for Builetin No. 8 on 
Space Telegraphy. 

Thos. BE, Clark Wireless Telegraph-Telephone Go, 
Main Office, T1 Michigun Av., Detrolt, Mich. 


Complete Sender 
and Receiver 


























individual boxes for Christmas. 50c and $1.00, 
A. EDGARTON MFG. CO., Box 222, Mass. 
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A book properly printed 


is as remarkable a mechanical product as an 


ocean-going steamer. 


But until now such a 


book has not been purchasable by the average 


man. 
at prices ranging from 


The first Unit Books are now ready, and 


6 to 80 cents you can 


buy a book mechanically as perfect as the most 
expensive edition de luxe. 


Many reprints are artistic, 
many are cheap. The Unit 
Books alone are both. 
They comprise the best 
works of fiction and scholar- 
ship; are mechanically as 
perfect in their way as edi- 
tions de luxe. Covers are 


Text is carefully edited— 
biographies, bibliographies 
and notes. Cost one cent 
for every 25 printed pages, 
paper cover free, cloth 30 
cents extra, leather 50 cents 
extra. Books are uniform, 
issued once a month. 


back or green, rich and plain, in Cheapest good books made. 

elothbook durable paper, cloth and Novel method of publishing 
ise leather. ‘Type is legible, | described in the prospectus 

paper “featherweight,” size 44 x 7. | we send for the asking. 


she P 
I‘irst 3 books 
1 The Marble Faun . Hawthorne 21 units 
(524 pages) paper 2le¢ 
cloth 5l e 
leather Tl ¢ 
16 units 


2 Letters and Addresses Lincoln 
(399 pages) paper lO ¢ 
cloth 46 e 
leather 66 ¢ 
$ Tales of Mystery Poe 21 units c 
(525 pages ) eloth 5le¢ 
leather 71 ¢ 
Postage 8 cents extra per vol. 


paper 21 


The Unit Books are so good they are not sent on 
approval. We mail to arrive eve rywhere 


Christmas morning 
Howard Wilford Bell publisher of 
The Unit Books 
5th ave. New York 





face of leather book—} size 
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The Best WRITER for WRITERS 


IS THE 


Remington Typewriter 


IT SAVES TIME: Doubles the speed of the pen. 

IT A'DS COMPOSITION: Makes writing automatic, 
like walking. The old pen-weariness disappears. The swiftest 
thoughts cannot escape the nimble machine. 

IT MAKES PERFECT MANUSCRIPT: The kind 
that some publishers require and all prefer. 

Nowhere aves a typewriter receive harder, rougher or 
more continuous use than in the office of a busy newspaper. 

| It is a service for which only the strongest and most durable 
; machine is fitted. 

The REMINGTON is simple, strong, reliable and easy 
It does the Best Work, and keeps doing it 
through years of constant use. 


to operate. 


Interesting booklet “The Art Preservative” matled on request. 





Remington Typewriter Co. 


327 BROADWAY, NEW YORK 
BRANCHES EVERYWHERE 
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MECHANICAL 
DRAWING 


Taught by Correspondence 


What Our Students Have Done 











? = WARNER SUGAR REFINING CO. 
f ; - CHICAGO, 


<3" : ILL. 
iS») ed ; 
a “Baed H. H. SPARKS (student) says: 
bite os . . > 
Wa Sans ij ‘* This design was worked out short- 
\ wo) +) Teer fT ly after my coming to the Warner 
\ \: rieit } Company, although I had not seen 
‘ + iH | the inside of a sugar refinery before. 


I was especially struck with the ex- 
tremely practical bent of your draw- 

ing course and its close alignment to 
| the practice of the draughting office."’ 


RALPH F. Emons (student), 
AUBCRN, N. Y., says: 


















oaks ‘<#* #* *® Tn six months after having 
ym Y 1) a, enrolled in your School I was able to 
! 4 4 sa earn enough at drawing to pay all 
tet OG “ my expenses for a complete scholar- 
ota: is oT ee at ship in Mechanical Engineering for 
=) 3>= Up mae Sic) which I had eurolled.”’ 
. = Ne TN 
is Ls ¢, » 
ih aes a 4 4 =a The demand for draftsmen, during 
¥, ——— ™ the past year, has far exceeded the 
: we . 
supply Note the following 
L et es —--- — aaa “WANTED—15 Mechanical Draftsmen can 
find positions at once at good salaries 


Designed and Drawn by H. H. Sparks, 
Student, Americin School of Correspond: nce 


OTHER. COURSES IN 
Electrical, Mechanical, Civil, Locomotive, Stationary, Marine and 
Sanitary Engineering; Navigation, Refrigeration, Architecture, Me- 
chanical and Perspective Drawing, Sheet Metal Work, Telephony, 
Telegraphy. Textile Manufacturing, also 50 short Engineering Courses. 


Clipping trom Chicago Record Herald. 


The student 1s offered the opportunity, without leaving home, of study- 
ing winder the direction of members of the faculty of a resident engineering 
college —Armour Institute of Leg ay A . ; ‘ 

A specimen instruction paper in Mechanical Drawing will be sent for three 
2-ceul stamps to cover cost of postage, ete. a 

Copiously illustrated catalogue, of 180 pages, giving full synopses of all 

courses, sent /rre on recuest. 





- 











AMERICAN SCHOOL OF CORRESPONDENCE 


NSTITUTE OF TECHNOLOGY 
Room 1248 ARMOUR | sola as CHICAGO, ILL. 


New York 








Photo-Engraving Lenses 


The Series IIa and Series VIIa 
Bausch & Lomb-Zeiss Anastigmats 
are used in the largest and best 
photo-engraving plants in the coun- 
try. They have no equal for this 
class of work. 

Full information on request. 


Portrait and Vicw Lenses 


of every kind have been our specialty for years. 
We can supply a lens for any kind of ‘work. 


Bausch & Lomb Plastigmat f-6.8 


The all-purpose lens. Cannot be surpassed for 
general work out of doors, long distance, high 
speed. It is small, light, and when fitted with 
Volute Shutter is ready for any work on any camera. 


Bausch & Lomb Optical Co. 


ROCHESTER, N. Y. Chicago 























